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THE PRESIDENTIAL ELECTION. 

General surprise has been expressed at the earliness of the hour 
at which the result of the Presidential election this week was known 
all over the country. By 7 o'clock on Tuesday evening the indica- 
tory beams of the searchlight, the bulletins on the lantern sheets 
and the announcements on the newspaper boards gave the results 
so definitely as to leave no doubt in the mind of any man as to how 
the country, the State or the city had voted. It seems to us that a 
great deal of.credit is due the telegraphic and telephonic agencies 
that effected so swiftly and so smoothly this unprecedented collec- 
tion and distribution of important news. Of course, there was a 
good deal of inference in the early figures, but even these inferences 
depended upon the celerity with which the fundamental data reached 


the expert calculators, over the wire. 





The telegraph companies had made their usual arrangements with 
wonted efficiency, but it is apparent that the wider diffusion of the 
telephone in the last four years must be regarded as the great agency 
by which work of this kind is now done. Our observation has been 
that the 


quickly as that from a city precinct, and hence the summation of 


news from the rural districts has become available as 
the vote is the more quickly reached. This is a definite gain in a 
great many ways, and is another of the obvious benefits conferred 
It might be said that this 


year, the universally fine weather helped materially and that elec- 


by the electrical communication of news. 


tricity cannot well claim all the dry roads any more than Repub- 


’ 


licans can assert a right to all the “prosperity.” On the contrary, 
we opine that the independence of the electrical circuits of weather 
and other physical conditions should from now on render the early 
knowledge of election results something to be counted on with 
absolute confidence, and as being in itself a great safeguard against 
tampering with the figures or the sanctity of the ballot. In 1884 
the crowd howled for days around City Hall Square, New York, 
In 1904 
the sounder and the telephone had brought in the exact returns from 


in agonized doubt over figures from up-State counties. 


the same regions to the same center of agitated hopes and fears, 
within an hour or two, and the flash lights notified millions of citi- 


zens around the country almost before the evening stars came out. 


— 
> 





ALUMINODE ANODE FILMS. 

Aluminum is in many ways a wonderful substance, albeit in the 
natural world mést of it is oxydized, and turned to clay. Its. avidity 
It is said that 


we never see the metal, directly, in air, but always, and only, through 


for oxygen is one of its most salient characteristics. 


a veil of superficial oxide, which forms on its free surface with 
marvelous rapidity. It is stated that if a fresh surface of aluminum 
be prepared by scraping with a knife, the oxygen of the air runs in 
as fast as the scale is peeled off, and keeps close behind the knife 
blade. 


as a barrier to further action, the metal would burn up, or deflagrate, 


If it were not for this superficial scale of oxide, which acts 
in air. The large amount of heat developed by thermit, a mixture 
of powdered aluminum with oxygen-giving substances, bears wit- 


ness to the activity of the oxydizing process when completed. 





When a plate of aluminum is made the anode, or incoming cur- 
rent bearer, of a bath containing a suitable electrolyte, and is op- 
posed to some other conductor, say carbon, as cathode, it rapidly be- 


comes coated with a tough film that is capable in some instances 
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of being detached in fragments. This film has a relatively high 
resistivity and dielectric strength, so that it acts as a barrier to the 
current, and requires a relatively high voltage to overcome. If, 
however, the current through the cell be reversed, so as to flow 
from the carbon through the electrolyte to the aluminum, thereby 
tending to liberate hydrogen at the surface of the latter, the film 
breaks down in spots, and gives passage to the current. The action 
proceeds so rapidly that if an alternating current of commercial 
frequency be passed through the bath, the closing and opening of the 
film gateways occurs with like frequency. The semi-waves or im- 
pulses that have the aluminum for anode thus get throttled by 
resistance, or cut off more or less, while the opposite intervening im- 
pulses get through. Such a bath, or electrolytic cell, forms a rec- 
tifier of alternating currents, and can be arranged to stand 100 volts 
or more, although the experiment is usually demonstrated with about 
20 volts per cell in a series battery. Unfortunately, the valve action 
is not clear enough for industrial purposes, or we might have alu- 
minum rectifiers in place of the rotary converters of modern sub- 
stations. To use a steam engineering phrase, the valves wire-draw. 
That is to say, they are not suddenly closed tightly, and then in- 
stantly opened wide. The transition, although rapid, is gradual, and 
the current that gets through has to encounter, on the average, a 
fairly large resistance, with consequent loss of energy and obnoxious 
heating of the cell, so that the aluminum rectifiers hitherto produced 
are hot: and inefficient. However, there is at least one industrial 
purpose to which the aluminum cell is stated to have been applied, 
namely, to an automatic cut-off switch in train lighting on Prussian 
railroads. In that system the generator is mounted on the axle 
of the car, and is designed for approximately constant terminal 
e.m.f. over a considerable range in speed. This generator charges a 
storage battery, that is the immediate source of current to the 
lamps on the car. When the voltage difference between generator 
and battery exceeds a certain value an aluminum cell shuts off the 


current. 





It has long been observed that the character and extent of the 
action depends upon the chemical nature of the electrolytic solu- 
tion in the cell. The exact composition of the film has been the 
subject of much discussion. In an article by William R. Mott 
recently published in Electrochemical Industries, the composition 
and chemical theory of action of the film are discussed. According 
to the article, the initial action of the current is to produce at the 
aluminum anode a loose incoherent deposit of aluminum oxide and 
water, or aluminum hydroxide. As a secondary action, this alu- 
minum hydroxide attracts to itself, or absorbs, the acid radical of 
the electrolytic solution, to form a hard, dense, insoluble film, 
or coating, of great dielectric strength. The activity of this 
secondary action is not the same for different acid radicals in 
solution, but depends upon their valency, in geometrical pro- 
gression. If, for instance, the activity of a divalent radical is, say, 
20 times that of a monovalent radical, the activity of a trivalent 
radical will be 20 times that of a divalent radical; that is to say, 
400 times that of a monovalent radical, The dielectric strength 
of the film is stated to be connected with the secondary activity. 
For this reason the critical voltage of an aluminum cell with a 
citrate or phosphate solution(trivalent radical) is some ten times 
greater than the voltage of a similar cell with a sulphate solution 
(bivalent radical). The latter in turn is some ten times greater 
than the voltage of a similar cell with a sulphate solution (bi- 
valent radical). The .latter in turn is some ten times greater 
than the voltage of a cell with a chloride or nitrate solution (mono- 
valent radical). This method of analysis certainly throws light 
upon a subject that has been very obscure, and if further investi- 
gation sustains the hypothesis, the experimentalist will be thereby 
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enabled to extend his researches among the numerous polyvalent 
radical solutions that have not yet been investigated, and where most 
successful valve action might be predicated. 


—————______.@ 


THE VALUE OF WATER STORAGE. 

To those who live in an arid region it needs no discussion to 
prove that water is valuable when applied to irrigation, but recent 
developments in power production have emphasized the need of 
improvement in dealing with so valuable a thing as a mountain stream 
whatever may be the primary purpose in using it. It is high time 
to inculcate economy in this respect, for in very many hydraulic 
plants there is steady waste of an altogether preventable kind. Until 
recently nearly every power plant in the country which used water 
at high head secured its speed regulation at moderate load by de- 
flecting the working stream away from the wheel and shooting the 
surplus water into the tail-race. At the present time some plants 
are avoiding this waste and securing good results by using a stream- 
constrictive nozzle, but the majority are still going along in the 
old wasteful way. It seems sometimes almost impossible to incul- 
cate the commercial value of storage for power purposes. And 
singularly enough it seems better understood in the East where 
storage is difficult than in the West, where it is often relatively easy. 
Water for irrigation is stored without hesitancy, but there are very 
many power plants running absolutely without storage in localities 
where it would not be at all difficult or undesirable to obtain it. 





At a starting point take the easily remembered fact that at 500 feet 
head 100 cubic feet of water represents one electrical horse-power- 
hour delivered at the station, with liberal allowances all around. 
Consequently, a reservoir 200 ft. square and 10 ft. deep contains water 
enough to give 4,000 hp-hours. This would easily carry an additional 
load of 1,000 hp over the peak of the load. The pecuniary value of 
this added capacity needs no comment. Such a reservoir even if 
wholly artificial would generally pay for itself the first year if the 
market called for additional power. But this is not the whole story 
by any means. If such‘a reservoir were placed, as it should be when 
possible, at the end of any canals or open flumes included in the 
hydraulic system, the capacity of the reservoir would be available if 
judiciously employed for carrying the load during repairs on the 
upper hydraulic works, thus checking one cause for interruptions of 
service. Where, as now frequently happens, two or more plants 
co-operate in a single transmission system, storage of water would 
enable all the reserve capacity of one plant to be called into instant 
service in case of breakdown of another plant on the same system, 
thus improving the general reliability of the transmission as a 
whole. Such minor uses of reservoirs are almost self-evident, even 
in case of moderate heads, but at heads like that assumed there is 
a larger field open which in the future will assume considerable im- 
portance. As hydraulic plants are generally arranged, the output 
available for sale is limited by the minimum stage of the water. At 
the normal or high state of the water the available power may be 
ten times as great, but it cannot be utilized, from its failure in con- 
tinuity. In many hydraulic plants in the older sections of the coun- 
try, the deficit is remedied by auxiliary steam plants. But although 
steam plants are used in the West to a certain extent, notably in the 
great Utah system of transmission, the situation is often difficult 
owing to the comparatively long period of very low water. In some 
Eastern powers the need for steam auxiliaries comes not at low 
water but at brief periods of high water when the head is drowned 


out. 





Now truly astonishing things can be done by storage at high 
heads, as the irrigation engineers realize plainly from their stand- 
point, disregarding head. Suppose one has a chance to back up 
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the water over a hundred-acre pond by a dam twenty or twenty-five 
feet high even. At twenty feet depth of storage one could draw 
from the pond an average of 1,000 hp for 12 hours per day over a 
period of more than ten weeks, and a little more depth would carry 
the output over practically the entire dry season. In other words, 
at these high heads one can actually store water enough to cover 
the seasonal variations of flow without unreasonable expense. The 
revenue from an extra thousand horse-power sold would pay in- 
terest, expenses and a handsome profit on a much greater initial 
cost than would generally be required for the establishment of such 
a pond. There has been upon the whole far too little attention paid 
to storage under these high heads that actually make it most profit- 
able. From the power standpoint the cost of storage is inversely 
as the head, and yet the most perfect examples of storage on a large 
scale for power purposes are to be found in some of the streams in 
the East used for several generations as motive power for mills. 
Water under high heads is so valuable that throwing it away unused 
comes in the category of sinful waste. There are hundreds of un- 
utilized powers in the country which have been passed by on account 
of variable flow. To-day with the resources of electrical power 
transmission at hand, enabling half a dozen plants to be linked to- 
gether and utilized as a unit, and allowing power to be economically 
transmitted a hundred miles or more, every power has a potential 
importance far greater than ever before. A little skillful storage 
and the interlinking of stations so as to distribute the load in the 
most advantageous way, works wonders in the economy of trans- 
mission as a whole. The art is young yet, spanning scarcely a decade, 
and there are many things to learn, not the least of which is the 


economical employment of water. 





oe — 


THE WHOLESALE DISTRIBUTION OF POWER. 

Mr. Parshall’s admirable paper before the Electrical Congress 
on certain English coal power distribution schemes brings forcibly to 
mind the changes which time has wrought in the matter of electrical 
supply. In this country even more than in England the primary 
lighting and power field is already well tilled, not always wisely 
or skilfully, but still thoroughly enough to make unbroken ground 
scarce. Consequently, the utilization of natural powers, whether 
hydraulic or depending on cheap fuel, is hampered by the lack of an 
available market. Market for cheap power there always is, to be 
sure, but it can often be reached only by impossible concessions 
to intermediaries, or at the end of well-nigh interminable struggles. 
Electric supply has not yet reached the stage of a purely manufac- 
turing business, since as a matter of fact the actual capitalization 
of an electric supply company is often determined more by its fran- 
chise than by the physical value of its plant. Hence, the local markets 
are jealously guarded, and power from outside sources is looked 
upon with distrust. Large generating stations can hardly then 
hope to do a general power retailing business in a country already 
exploited. This limitation is a pretty rigid one, so that although 
a given territory may be served by many concerns having individually 
high generating costs, the temptation for independent capital to 
enter upon a policy of general supply is very small. But as time 
has gone on the wisdom of economy has asserted itself and the 
beginnings of a wholesale trade in electrical energy are manifest. 
This is one phase of the new situation. The other is the increased 
ease of covering large areas by an electrica] distribution. 

It has heretofore become possible to organize electrical develop- 
ments on a large scale and with a broad view, so as to secure the 
aggregate market of a great territory, in part through the supply 
of power at wholesale rates to those who assume the responsibility 
of purveying it to the consumers, and in part by direct supply to 
consumers outside the regions already occupied by local supply 
companies. The Yorkshire and the Lancashire Companies, de- 


scribed by Mr. Parshall, are types of this species of enterprise. 
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The Parliamentary Acts under which they were organized gave 
broad general rights subject to restrictions preventing interference 
with vested rights, and clearly recognized in the schedule of max- 
imum rates the conditions of a wholesale business. Of course the 
engineering problem in such a case is to obtain the maximum ad- 
vantage from concentration of plant, in first cost, operating expense 
and load factor. The Lancashire district, for example, contains 
about 1,200 square miles, in which the power used is estimated at 
1,500,000 hp or 1,250 hp per square mile, the latter figure being im- 
portant in considering enterprises of this character. The Yorkshire 
district uses about 1,000 hp per square mile. As the power used 
is mainly in relatively small units, the operating costs are rather 
large, particularly as the load factors are small. The load factor 
of the average power customer is estimated at about 25 per cent. 
in these territories. Here, then, is the problem: to so keep down 
generating costs by concentration of plant as to permit economical 
gain in the power costs to the customers. A large plant operated 
with rigid economy is necessary. Mr. Parshall estimates that the 
largest plant which can advantageously be employed considering 
the distribution problem, is about 50,000 kw. This means a con- 
siderable group of plants for the entire district served, and the 
logical outcome will be a network of transmission lines fed at a 
considerable number of points much as a system of low-tension 
distribution is fed from scattered sub-stations. 





It is a fine conception, this general supply to a great industrial 
district, and the best of it is that Mr. Parshall is able to show a 
profit even when beginning work on a rather small scale. The 
natural process is to start in some exceptionally favorable locality 
and then to build up the whole system as the business grows. The 
regions chosen for the work are especially favorable in the large 
market, on the whole more favorable than could readily be found 
in this country. We have here a strong tendency toward great con- 
centration of industry in large cities, due to transportation facili- 
ties. and to the labor market. The result is that the market is 
largely within territory already pre-empted by local supply com- 
panies, for the most part too burdened by high capital charges to 
undertake successfully a large power business. In so far forth the 
situation is, singularly enough, less favorable than in England. Our 
big plants, too, have low operating charges, so that they gain 
relatively little in themselves buying power at wholesale. Con- 
sequently, the establishment of Companies like those considered is 
by no means easy. If one could start de novo near any one of our 
large centers in the general supply of power, a revolution in in- 
dustrial methods would quickly be accomplished, but under ex- 
isting circumstances the situation is a difficult one. But there are 
some regions where it might be successfully attempted, particularly 
by utilizing cheap coal at the mines backed up perhaps by hydraulic 
plants wherever possible. As a matter of distribution, the gain from 
an interlinked network is a very material one, since it keeps down 
the general cost of the conducting system and assures continuity 
of service besides increasing very considerably the aggregate power 
that can be safely sold from plants of a given aggregate output. 
We are just beginning to learn by experience the gains that can 
be made by grouping transmission plants, and the lesson should 
be taken to heart. Perhaps the results reached in these English 
plants will encourage such enterprises here. If once started they 
would tend to equalize manufacturing conditions in the territory 
served and thus would have a healthy tendency toward decentrali- 
zation. The country as a whole suffers from too great aggregation 
of population in cities, so that any centrifugal tendency should be 
welcomed. At all events, the progress of the great English power 
schemes should be closely watched and a study should be made 
of the possibility of using the same principles under the somewhat 
more difficult American conditions. 
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Landmarks in Electric Traction. 





Events of the first importance in electric traction history have 
crowded together recently. The New York Subway has just gone 
into successful operation, the latest and best example of modern 
methods in electric railway practice, and now the official, formal 
tests are announced of the first high-speed electric passenger loco- 
motive, built by the General Electric Company, for the New York 
Central & Hudson River Railroad Company. These tests are to 





NEW YORK CENTRAL ELECTRIC LOCOMOTIVE, 


take place on Saturday, November 12, on the experimental track 
near Schenectady, in the presence of a notable gathering and under 
the direct supervision of the electric traction commission of the New 
York Central Railroad. The electric traction commission consists 
of Mr. W. J. Wilgus, fifth vice-president of the New York Central, 
chairman ; Edwin B. Katte, secretary, and Messrs. Frank J. Sprague, 
Bion J. Arnold, George Gibbs and John F. Deems. For this event 
a very handsome invitation card has been issued to the special guests 
of the New York Central Company by Mr. Wilgus, having at its 
top a vignette illustration of the locomotive, which we venture to 
reproduce herewith: This test, of which a preliminary rehearsal 
was had about a week ago, is the subject of much interest in elec- 
trical and railroad circles, marking as it does definitely the prac- 
tical and actual beginning of the new régimé fraught with such tre- 
mendous possibilities for the trunk railroads of the country and their 
great terminals. 


A Wireless Dinner in London. 








A complimentary dinner on the occasion of his departure to the 
United States was given at the Hotel Cecil to Dr. Lee De Forest 
by Mr. Frank Z. Maguire, vice-president of the American De Forest 
Wireless Telegraph Company. Sir William Preece presided, and 
among those who accepted invitations to be present were Prof. 
W. E. Ayrton, Mr. J. Swinburne, Mr. A. A. C. Swinton, Prof. 
G. M. Minchin, Col. H. C. L. Holden, Capt. Lionel James, Admiral 
Sir J. D. Hay, Mr. S. Barber, Mr. F. C. C. Nielsen, Mr. G. Maclean, 
Mr. A. L. C. Fell, Mr. J. H. Carson, Sir Dudley Forwood, Mr, 
E. H. Johnson, Mr. R. Wallace, K.C., and Mr. N. Maskelyne. 

Sir W. Preece, in a short speech, said that it was 20 years since 
he first began to experiment with wireless telegraphy. Of late 
they had seen how that pride of every Englishman, The Times, had 
been able, by the recent developments of wireless telegraphy, to 
make them acquainted with events passing around and about Port 
Arthur very soon after those events had happened. No one had 
worked harder and*had been more successful with wireless teleg- 
raphy than Dr. Lee De Forest. An article in The Times in August 
last placed on record the way in which they were indebted to him 
for the magnificent work done in the China Seas by Capt. Lionel 
James. He concluded by proposing Dr. Lee De Forest’s health, a 
toast which was warmly welcomed. 

Dr. Lee De Forest, in responding, said that as a result of a con- 
ference with Capt. Lionel James last year The Times wireless war 
service was inaugurated. This was the first successful utilization 
in journalistic work, and established new records. From a boat 
equipped with only 96 ft. of wire, and 1-kw transmitter, messages 
up to 1,700 words in length were transmitted over distances up to 
210 sea miles at a speed of 25 to 35 words a minute, and frequently 
in face of transmission from any number of Japanese, Russian, 
German and British vessels. Those dispatches, flashed hot from 
the graphic pen of Capt. Lionel James, made up a series of pictures 
of the naval operations before Port Arthur which stodd alone in 
the history of journalism. Dr. Lee De Forest gave an account of the 


various installations which had been established in the United 


States. Discussing the relative cost of wireless and land wires, he 
said that the.-Western Union estimated the cost of the construction 
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of a single wire at $300 to $400 a mile. According to these figures, 
a wire from St. Louis to Chicago would at least cost £18,000. The 
cost of the long-distance wireless stations at Chicago and St. Louis 
would not exceed £3,000. Recent developments justified the claim 
that wireless telegraphy could prove of the greatest value to vested 
interests as a feeder and adjunct to the cable and the telegraph wire. 

Sir W. Preece submitted a further toast, that of “The Press,” 
coupling with it the name of Capt. James, who, in response, ob- 
served that, although he had been called on by name, he was but 
the instrument of that great paper which had always done its best 
to promote every good result of scientific research. In this case it 
had been willing to take his advice on the particular subject of 
wireless telegraphy, and it was the advice, not of an expert, but 
simply that of a man who had always been taught to judge by re- 
sults. He proceeded to give an account of the difficulties which he 
had to encounter in the Far East in carrying on the ‘wireless service. 
He added that the service ceased because the system proved to be 
of far greater excellence than that used by the Japanese, which, 
even in favorable circumstances, was not expected to transmit over 
more than 100 sea miles. There was an element of danger in wire- 
less telegraphy for belligerents which could not be overlooked. He 
trusted and believed that in his hands, as the instrument of The 
Times, the system was never put to wrong uses, but the possibilities 
were so enormous that he felt it to be a duty he owed to his coun- 
try as one of the greatest maritime powers the world had ever seen 
that they should know exactly what had been discovered in what 
the chairman had been good enough to call the enterprise of The 
Times. The sooner wireless telegraphy was legislated for by inter- 
national law the better for all concerned. 





Operation of the New York Subway. 





The population of New York City has already settled down to 
quiet acceptance of the New York Subway, and has begun to appre- 
ciate some of the benefits and advantages of the new method of 
transportation. The traffic has been very heavy and on some days 
has taxed the facilities of the new system. Some of the earlier 
criticisms have died away, as the road has got down to smooth oper- 
ation, and has shown its ability to run swiftly with a speed between 
terminal stations quite unknown in the history of New York City. 
The chief points apparently susceptible of improvement are the 
ventilation and the advertisements, although the latter have little to 
do with the technical merits of the road or its efficacy. 

Probably some improved methods of subway ventilation may be 
adopted, but in the meantime the reports as to vitiated or foul air 
are decidedly exaggerated. The question has been raised as to the 
amount of oxygen in the subway, a Dr. August G. Seibert claiming 
o. have found the quantity very insufficient. On this point Dr. 
C. F. Chandler has made an interesting statement. Dr. Siebert, he 
said, had stated that the amount of oxygen was only I1 per cent. 
This could not possibly be true. “The normal amount of oxygen in 
the air is slightly less than 21 per cent.,” said Dr. Chandler. “A per- 
son breathing air absorbs into his system 5 per cent. of oxygen and 
returns to the atmosphere 4 per cent. of carbonic acid gas. In this 
air which has been exhaled from the lungs a match or cigar will 
not burn, and it would not support life for any length of time. This 
air, however, contains 16 per cent. of oxygen, which is 5 per cent. 
more than Dr. Siebert claims can be found in the subway. If his 
statement were true health would not only be endangered, but life 
itself, for a person could not possibly live in such an atmosphere.” 

Dr. John Bessner Huber, a recognized authority on tuberculosis, 
took a rather different viéw of the condition of things. “I agree 
perfectly with Dr. Siebert,” said he, “as to the necessity for finding 
some way for ventilating the Subway I have noticed its vitiated 
air and several physicians have spoken to me about it during the 
past few days. It is a condition and not a theory that confronts us. 
It is not one that need cause any panic, it is true, for the average 
man in good health will not be injured to any extent by his occa- 
sional use of the tunnels. Still, I should never recommend to any 
of my patients daily trips in the Subway. Seriously, there is a 
phase to the investigations of Dr. Seibert that does or will call 
for the attention of the health authorities and the medical societies 
in time, unless some system of properly ventilating the tunnel is 
devised. That is the health of the employes who are called upon 
to live for hours in the very devitalized air of fhe Subway. There 
is a menace to them, even if they are in the soundest of health.” 
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The Willesden Power House, London, England. 





HE North Metropolitan Electric Power Supply Company, of 
London, has two large power plants furnishing current in 
bulk to the system and network, and one of these, lately gone 

into operation, is at Willesden. It is of interest as illustrative of 


the latest attempts being made to supply the vast area known as 
the British metropolis, with current, under the difficult conditions 
any vast and economic 


there existing, which in the main prevent 
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generation and distribution offered an excellent means of supplying 
the district efficiently. The works supply Willesden proper and 
Harlesden with continuous current on the three-wire system. High- 
pressure, three-phase current is transmitted to a large rotary con- 
verter sub-station in Salisbury road, Kilburn, which is approximately 
at the center of the second area, comprising Cricklewood, Willesden 
Green, part of Kilburn and Brondesbury. As the day loads are 
small, and a single 300-kw machine is sufficiently large to deal with 
them for several hours of the day, the generators are of the “double- 





Fic. 1.—GENERAL VIEW OF ENGINE Room. 


consolidations of interests and gigantic production of output such 
as are seen in this country. 
The Willesden Urban District covers about seven sequare miles 


current” pattern, | capable of supplying continuous or alternating 
current simultaneously. The continuous current is generated directly 
at a pressure of from 490 to 540 volts, suitable for the 2 & 240-volt 





F4G. 2. 


and is, roughly, in the form of an equilateral triangle. In one-third 

of this area, still entirely rural, there is as yet no demand for elec- 

trical supply, while the remainder may be divided into two parts 

of maximum density, separated by a purely residential district. As 

there was a good site for the electricity works in the center of one 

of the dense sections of the area, the “double-current” system of 
: 





-~CONVERTER ROOM 


IN SuB-STATION. 


network surrounding the works, and this fixes the average pressure 
at the alternating-current terminals of the same generator at 316 
volts, the machines being, as it were, rotary converters driven by 
engines. Step-up transformers with a ratio of 1:9 are employed, 


raising the pressure to an average of about 2,850 volts, at which it 
Three variable-ratio, step-down 


is transmitted to the sub-station. 
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transformers and rotary converters once more reduce the pressure 
down to that suitable for a 2 X 240-volt, three-wire, continuous- 
current distribution. 

The boiler room of the new power house is equipped with four 
Babcock & Wilcox boilers, in pairs, 180 pounds pressure, with an 
evaporative capacity of 5,800 pounds per hour, equipped with Green 
economizers. A useful accessory is an “Ados” registering CO, re- 
corder, which is connected to the main flue or to any boiler at will. 
This apparatus depends on the fact that CO, is absorbed by a solu- 
tion of caustic potash, while the other gases are not. A “motor,” 
which is practically a miniature gasometer and valve driven by 
the partial vacuum in the chimney, raises and lowers a bottle of 
glycerine every five minutes and also pumps some of the flue gases 
into a measuring tube, in which exactly 100 cu. cm. of the gas is 
trapped with each:stroke by the rising and falling of the glycerine. 
This gas is then driven into a vessel containing the caustic potash 
solution where the CO, is absorbed, the remainder displacing a 
corresponding volume of the solution. This increases the pressure 
in a third vessel and raises an inverted cylindrical vessel or “bell” 
within it, causing a motion of the pen through a simple lever. A 
chart revolves by clockwork and the pen traces a line on it every 
five minutes corresponding in length to the proportion of residual 
gases after the CO, is abstracted. Thus the curve so formed, if 
the chart is inverted, shows the proportion of CO, in the flue gases. 
The apparatus, although somewhat complicated, appears to work well, 
and the results are of considerable utility in effecting economy in 
the boiler house. 

Two Hall steam feed pumps and one Mather & Platt electrically- 





FIG. 3.—-ILLUSTRATION OF PRINCIPLE OF FEED PUMP REGULATION. 


driven pump are placed in the pump room, which is partitioned off 
from the boiler house by a glazed screen. The Hall pumps are 
capable of supplying 3,500 gallons per hour, and the Mather & Platt 
pump 2,000 gallons per hour. The latter is driven by a 6%4-hp 
electric motor at constant speed, and the regulation is effected in an 
ingenious manner. The pump itself has three cast-iron cylinders 
mounted radially on a cast-iron frame at angles of 120°, like the 
cylinders of a Brotherhood engine, the plungers, which are of 
gun metal, being driven from a common crank pin through mild steel 
connecting rods and ball and socket joints. Regulation is effected 
by varying the stroke of the pump, as explained in the diagram, Fig. 
3. The crank pin, A, is fixed excentrically on a disc, B, fitting 
into a recess in the hub of a toothed driving wheel, C, which is 
driven by a pinion, D, on the shaft of the electric motor. This 
recess is itself placed excentrically to the periphery of the toothed 
wheel, C, and thus, when the disc, B, is rotated by means of gears 
situated in the hub, the crank pin, A, is caused to move in a circle 
(O—I, 2, 3, 4); at one point (the highest in the diagram) of this 
circular course the crank pin will be at its maximum distance from 
the center of revolution of the toothed wheel, and the plungers will, 
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therefore, perform their full length of stroke; at the opposite point 
of the circle (0) the crank pin will be concentric with the center 
of revolution of the toothed wheel, and, consequently, will have no 
action on the connecting rods of the plungers. 

The gear which turns the crank disc, as explained above, is an, 
essential feature of the pump. The crank pin is hollow and there 
are two brake drums at the end. These move excentrically, parallel 
to the crank disc, but by tightening the brake strap on either brake 
drum it revolves in relation to the crank pin. The inner periphery 
of each disc is connected by “sun-and-planet” gear to a spindle 
within the hollow crank pin, so that this spindle will revolve within 
the crank pin to the right if one brake strap is tightened, and to the 
left if the other is tightened. This spindle gears into the disc at 
its other end, and thus causes the latter to turn. The brake straps 
are controlled by the same lever, which, if moved upward, tightens 
one of them, and if moved downward tightens the other. The motor 
is shunt-wound and runs off the 240-volt, continuous-current cir- 
cuit, its speed being 550 r.p.m., and that of the pumps 80 strokes 
per minute. 

Fig. 1 is a general view of the engine room taken before the erec- 
tion of the 600-kw set, showing the 300-kw sets. These three sets 
consist of compound Ferranti engines driving Westinghouse double- 
current generators. Contrary to the usual arrangement, the low- 
pressure cylinders, instead of the high-pressure cylinders, are near- 
est the boiler house. This puts the condensers in a convenient posi- 
tion against the wall of the boiler house, and there is, moreover, 
practically no extra length of steam main, as this is carried from 
the separator to the high-pressure cylinder through the receiver 
between the two cylinders, which is thus heated with live super- 
heated steam. The engines follow in other respects the standard 
lines adopted by Messrs. Ferranti. An even turning moment was 
specified, the irregularity not to exceed % of 1 per cent. per revolu- 
tion, and a specially heavy fly-wheel has been provided, weighing 
II tons in the case of the smaller sets and 15 tons on the 600-kw 
set. The engine speeds are 250 and 214 revolutions, respectively, 
the number of poles on the generators being 12 and 14, respectively, 
for a frequency of 25 cycles per second. The generators resemble 
continuous-current machines rather than alternators, but, of course, 
the pole pieces are laminated, and they are also fitted with damping 
coils. The armatures (which are slot-wound) revolve, and the field 
magnets are fixed. At present the machines run as shunt machines, 
but there is a compounding series winding which can be included 
in the circuit. The switch for this is placed on the frame of the 
machine in the generator pit. Separate exciters are provided, but 
it is found that the machines work well with shunt excitation. In 
fact, if it were not for the three slip rings adjoining the commutator, 
the machines might be taken for ordinary continuous-current railway 
generators. They are amply dimensioned, and one of the 300-kw 
machines was run at over 400 kw last winter for several hours 
at a time every evening without giving the least trouble, and sup- 
plying both continuous and three-phase alternating current simul- 
taneously. A fourth set (750 kw) made by the Brush Electrical 
Engineering Company will be put in shortly. 

The mains from the slip rings of the generators lead the low- 
tension, alternating current to a “selector” board placed by the step- 
up transformers beneath the switchboard gallery. This board con- 
sists simply of a number of bare copper bars which can be connected 
together by switch fuses, so that any generator can be connected to 
the low-tension sides of either group of+three transformers. There 
are two sets of three 100-kw Berry transformers, with no artificial 
cooling arrangements, and a third is to be added shortly. Both the 
primaries and secondaries of the transformers are mesh-connected, 
and each winding is protected by a fuse at each end, the low-tension 
fuses only being on the selector board. From the high-tension ter- 
minals of the transformers, cables*are led directly to the high- 
tension switchboard on the gallery, passing through a roomy cable 
subway which runs parallel to the gallery. These cables are insulated 
with vulcanized rubber and braided, and are carried on brown 
earthenware shackle insulators. The subway is 6 ft. wide and 9g ft. 
high, so that there is plenty of room to pass through. The main 
feeders are also carried through the subway, being suspended on 
rounded cast-iron brackets fastened to the walls, and a tunnel ex- 
tends right beneath the yard to a few feet beyond the main entrance 
to the works, so that it will be unnecessary to dig up the yard when 
laying additional feeders. The continuous current leads from the 
brushes of the generators are also insulated with vulcanized rubber. 
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They are led through ducts to the cable subway and thence are taken 
vertically to the low-tension panels of the switchboard. 

Following out the 3,000-volt cables from the transformers, the six 
leads from the high-tension secondaries of each group of three trans- 
formers are taken to three panels of the switchboard, where they are 
connected in mesh on three Ferranti panels to the three high-tension 





FIG. 


4.—SWITCHBOARD GALLERY. 


bus-bars. This board is of the ordinary Ferranti pattern, the only 
exception being that there are two fuses on each pole, both ends of 
each transformer winding being connected through a fuse. These 
fuses are of the oil-trough pattern; it is proposed to replace their 
porcelain covers with glass. The switches are of the oil pot pattern, 
the final break (which is a shunt to the main contacts) taking place 
under oil. The usual synchronizing current is provided, and in 
addition to the ordinary synchronizing arrangements an Everett- 
Edgecumbe rotary synchronizer is provided. The handles of each 
set of three switches are linked together in the usual way. The am- 
meter is in the main circuit on one phase only, the corresponding 
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FIG. 5.—LOW-TENSION SWITCHBOARD. 


cell of the switchboard on the other two are operated off the sec- 
ondaries of a three-phase potential transformer having a ratio of 
This transformer is of the three-limb type with common 
circular yoke and is complete with fuses. Placed in the base of this 
transformer is the neutral point resistance of the wattmeter. The 
wattmeter is scaled 0-700 kw, and reads the total load in the feeder, 
assuming that it is equal in each phase. The “wattless wattmeter” 
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is scaled 700-0-700, and reads the total out-of-phase watts, assum- 
ing that the phases are equally loaded. The panels being taken up 
by a wattmeter and its star resistance and fuses. At present there 
are six panels on this part of the board, corresponding to two groups 
of three transformers, but there is space for considerable extension. 
There are no regulating panels on the high-tension board. As the 
generators supply both the alternating and continuous current from 
the same armature, it is evident that voltage regulation by varying the 
field excitation will have the same effect on the continuous-current 
and alternating-current sides. Hence, the regulation is done on the 
continuous-current board, in order that the 2  240-volt network 
supplied directly from the works shall always have a constant pres- 
sure. No regulation of the alternating current is necessary at the 
works, as variable-ratio transformers are used in the sub-station. 
To the right of these panels are three sets of high-tension feeder 
panels similar to those already described except as regards the in- 
struments. There is a single ammeter as before, but this is not 
in the main circuit, but connected to an instrument transformer 
(placed below the gallery), and on the two panels corresponding to 
the other two phases there is a wattmeter and a “wattless wattmeter,” 
both by Messrs. Elliott Bros. and both connected to transformers 
below. The diagram of connections for these instruments is given 
in Fig. 8, from which it is seen that the ammeter and the current 
circuits of the wattmeter and “wattless wattmeter” are connected in 
series and operate off the secondary of a current transformer, the 
primary of which is connected in one of the line wires of the three- 
phase circuit. This current transformer is made to fit into the con- 
tact jaws usually used for the Ferranti ammeter, and is mounted in 
one of the pockets behind the instrument. The volt circuits of the 
wattmeter and “wattless wattmeter” ratio of the readings of the 


FIG. 0.—FOUR-GENERATOR PANELS. 


two instruments gives tan ¢, and, therefore, by reference to a curve 
the power factor of the circuit. 
instrument is, therefore, used in connection with the rotary con- 
verters, the excitation of which can be altered until the reading of 
the instrument is zero. 
type, spring controlled and magnetically damped, and are not affected 
by wave form or frequency. They are interchangeable mechanically 


With a leading current the “wattless” 


All the instruments are of the dynamometer 
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and electrically; that is to say, any of the instruments can be con- 
nected in series to form a set and put to operate off either of the 
current and potential transformers and will still read accurately. 

From the bus-bars connection is made through two three-phase 
meters in series to the feeder cables in the subway. The meters 
are for measuring the “bulk” supply, the two in series being merely 
in order that the readings may be checked. They are placed on a 
meter board immediately below the switchboard on the floor of 
the engine room. 

Between the high-tension board and the low-tension board there 
is a space which is temporarily occupied by a panel for the “inverted 
rotaries.” The Willesden station, in addition to lighting Willesden, 
has now to supplement the supply derived from the Brimsdown 
station for the North Metropolitan tramways. The tramway sub- 
station which the Willesden station feeds is at Hendon, and an 
extra high-tension supply (10,000 volts) has been chosen, with a 
frequency of 50 cycles per second instead of 25 cycles, which is the 
frequency at the Taylor’s lane works, the higher frequency being in 
order that the tramway rotary converters on the system should all 
be similar. The frequency of 25 cycles was adopted for Willesden 
long before there was any question of the works being acquired by 
the company. Two of these machines have been erected, taking 





FIG. 7.—LOW-TENSION SWITCHBOARD. 


continuous current at 500 volts from the continuous-current bus- 
bars and delivering alternating current at 50 cycles directly to step- 
up transformers. The extra high-tension feeders to Hendon are 
connected directly to the secondary terminals of these transformers, 
there being no switches, fuses or excess pressure dischargers on the 
alternating-current side. The omission of mains dischargers, which, 
we understand, was at the desire of the cable makers and with the 
consent of the transformer makers, is surprising, as the machines 
are run up on the mains, a process which, as is now known, conduces 
to surgings of excessive pressure due to resonance effects. The 
rotary converters (which are of the British Thomson-Houston make) 
are each rated at 250 kw, and each is provided with an independent 
exciter, so that the frequency does not vary with every change of 
the bus-bar pressure. 

Each converting set is considered as a complete unit in itself, 
feeding an exact duplicate set located in the Hendon sub-station. 
Each set feeds through a separate feeder, but at the Hendon end 
provision is made by means of sectionalizing switches so that either 
rotary can be fed through either feeder, which arrangement insures 
a continuation of the supply in the event of an accident occurring 
on any one feeder. When the scheme is completed and additional 
three-phase generating sets at 50 cycles have been installed in the 
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Willesden generating station, it will only be necessary to connect 
these to the existing Hendon sub-station feeders in place of the tem- 
porary inverted rotaries, which will then be released for work in 
some other sub-station. 

Each rotary runs at a speed of 750 r.p.m., and is flat compound- 
wound for 550 volts. The exciters are belted to the rotaries, and 
operate at a low point on the saturation curve, thus making the sets 
sensitive to any speed variation. The exciters themselves are so 
designed that they may be converted into series-wound track boosters 
at a later date. The stationary transformers are of the single-phase, 
oil-cooled type, and call for no special mention. They are connected 
in mesh, 

For starting the shunt coils the rotaries are first excited from 
the continuous-current bus-bars in the ordinary way, and when all 
the starting resistance has been cut out and the rotaries are up to 
speed, the field resistance of the exciter is varied until the exciter 
voltmeter shows a voltage equal to the bus-bar pressure. The ex- 
citer is then switched in, and the connection between the field of the 
rotary and the bus-bars is broken. In order to prevent excessive 
speeds in the rotaries at the two ends in the case of the exciter fields 
being diminished, an excess speed contact-maker (actuated by cen- 
trifugal force) is placed on the shaft of the rotary and actuates a 
tripping coil on the circuit-breaker between the bus-bars and the 
rotary armature. This circuit-breaker has also a useful “tell-tale” 
contact, which closes a bell circuit when the cut-out drops. As the 
circuit-breaker serves also as the main switch on one pole, it is 
necessary to provide means to switch off the bell circuit when the 
circuit-breaker has dropped; this has to be done by turning the con- 
tact piece which it carries, but on replacing the circuit-breaker to 
switch in again this contact is automatically set to its original po- 
sition. 

For the general arrangement, and for the design of many of the 
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FIG. 8.—CONNECTIONS OF INSTRUMENTS ON HIGH-TENSION FEEDER 
PANELS. 


special details of the low-tension, continuous-current switchboard, 
Mr. Ruthven-Murray was responsible. His object was to arrange 
a switchboard embodying the distinctive and valuable features of 
the Ferranti high-pressure cellular type of switch gear for low-pres- 
sure working. The principal feature of novelty in the low-tension 
switchboard is that four separate bus-bars are provided, and there 
are “selector switches” which enable any machine or feeder to be 
connected to any bus-bar. This makes it possible to have four differ- 
ent feeder pressures, and the arrangements are so simple that no 
complication is introduced on the switchboard at ali, the only effect 
being a slight increase in height. This is unimportant, for the selector 
switches are only moved occasionally and can, therefore, be placed 
high up. This addition to the Ferranti board was patented by Mr. 
Ruthven-Murray. Figs. 5 and 6 show the selector switches clearly 
in position; they are turned by a long handle fitting over the square 
end of the spindle. Fig. 9 is a drawing showing the details of 
the switch. 

The selector switches are, of course, placed on each pole, but the 
main switch and edgewise ammeter are on the positive pole only. 
The main switches have each an excess current tripping coil, placed 
in the cubicle beneath the switch itself. In front of the generator 
panels is the field regulating switch, externally of the Ferranti desk 
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pattern, and internally of the Westinghouse manufacture. In addi- 
tion to this a field switch is provided which switches the field coils 
of the machines on to the brushes’ for self-exciting or to exciter 
bars in case separate exciting is subsequently found necessary. Two 
plug holes are provided on the field board for plugging in a volt- 
meter in front of the field ammeters when paralleling, a portable 
differential zero voltmeter with plugs being provided for the purpose. 

The four-plug switches taking the place of the selector switches 
on the sixth and seventh panels are for connecting the four bus-bars 
in parallel if desired. One is for the positive bars and the other for 
the negative. Three voltmeters are seen at the top of the board, each 
so arranged that it can be pulled by cords to any one of four posi- 
tions. These voltmeters show the voltage across the outers and on 
each side of the network, respectively, and they can be placed across 
any of the four sets of bus-bars, as the rails they run on make the 
necessary contacts. The four panels on the extreme right are for 
the feeders, and they are similar to the generator panels, with selector 
switches on both poles and a main switch on one pole. The tripping 
coil is replaced by a fuse, however. One of the voltmeters above 
them is connected to any pair of pilot wires from the feeding points 
by means of an eight-point switch. There is space for a considerable 
number of additional feeders. 

The fifth and sixth panels from the left are the panels for the 
positive and negative balancers, only one selector switch being needed 
for each of these. The ammeters on these panels are central zero 





























FIG. 


Q.—SELECTOR SWITCH. 


instruments. These panels have fuses in place of the excess current 
tripping coils. Next come two battery panels similar to the bal- 
ancer panels, but with the addition of a change-over switch enabling 
the position of the two halves of the battery on each side of the 
neutral bar to be changed, or else to be connected in series across 
the outers and disconnected from the neutral bar. Two plug holes 
similar to those on the,exciting panel for paralleling the generators 
are provided, so that a voltmeter can be placed in them to parallel 
the batteries with the bus-bars. 


The boosters and balancers are combined on the same shaft. 
This has three bearings, and the balancer commutators are to the 
inside facing the central bearing, the booster commutators being 
outside. Each booster can raise or lower the pressure by 167 volts, 
and the balancers can deal with 84 amp. of out-of-balance current. 
The balancer fields are cross-connected as usual, but the booster fields 
are also cross-connected, so that, although not “automatic” boosters, 
there is a certain amount of automatic pressure regulation. A switch 
enables the field of either of the boosters to be reversed, so that the 
machines can be discharged through and boost the voltage from the 
batteries up or down; or they may be used to boost up from one pair 
of bus-bars to another, so as to supply any particular feeder at 
higher or lower pressure than the others. No regulating cells are 
provided, the regulation being effected entirely by the boosters both 
on charge and discharge. The switches for this are in front of the 
main board in a line with the generator field regulating board. There 
are two central zero voltmeters for the boosters above the board. 
The starting switch for the booster balancer set is at the end of the 
switchboard, and independent. All the instruments on the low- 
tension board were supplied by the well-known firm, Nalder Bros. 
& Thompson, of London, as sub-contractors to Messrs. Ferranti. 

The battery room contains 250 Tudor cells with a capacity of 840 
amp.-hours at a 10-hour discharge rate. The cells are placed in 
pairs on racks of the usual pattern. As has already been mentioned, 
there are no regulating cells, but a few extra cells are provided as 
spare and for “milking” purposes. 
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The Electrical Equipment of the Karawanken Tunnel. 





N interesting electrical power transmission plant and equipment 
A has been utilized in Austria-Hungary for the construction of 
the Karawanken tunnel. The Karawanken tunnel begins at 
Rosenbachthal, South Velden, on the Worthersee. The south end 
of the tunnel is located at Birnbaum, on the State Railroad, in the 
valley of Wurzener Save. The construction of the tunnel was started 
at both ends and met in the center at a height of 630 meters above 
the sea level. The fall to the south was 6 per cent., while the grade 
to the north was 3 per cent. In the construction of this tunnel there 
were 1,700 workmen at the north end, 1,100 of whom worked in the 
tunnel itself, while on the south side there were 2,200 workmen, 1,200 
working in the tunnel, which was constructed with a minimum height 
of 3 meters, and a minimum width of 2.50 meters. 

To supply the necessary power an electrical power transmission 
plant was installed at Rothweinbaches, a distance of 6 miles from 
the south tunnel portal, and another at Rosenbach, a distance of 
1% miles from the northern tunnel portal. The line voltage is 5,000. 
The water power available at Rothweinbach was equivalent to 900 
hp, with a fall of 28.4 meters and a discharge rate of 3 cubic meters 
per second. The power house at Rothweinbach was equipped with 
three turbines of 450 hp each, a three-phase alternator of 400 kw 
capacity being directly coupled to each turbine, the speed being 750 
r.p.m. Two of these three electrical generators were usually em- 
ployed, the third being held in reserve. These machines supplied 
three-phase currents with a frequency of 50 periods per second and 
a pressure of 550 volts. The turbine wheels at this plant are equipped 
with automatic regulators, which control the speed very accurately. 
The switchboard consists of three marble panels for the measuring 
instruments regulating apparatus and switches, which control the 
high-tension, three-phase power transmission line which connects 
the power house with the tunnel entrance. Highly insulated iron- 
armored cables are used within the tunnel. 

The construction of this power house was extremely difficult on 
account .of the trouble of transporting the building material and 
machines to the site of the plant and a new bridge had to be con- 
structed for aiding in the work of transportation. The hydraulic 
installation was undertaken by Madile & Co., of Klagenfurt, the 
mechanical equipment being installed by the Maschinenfabrik Andritz 
Aktiengesellschaft, of Andritz, and the electrical equipment by 
Siemens & Halske, of Vienna. The power transmission line con- 
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FIG. I.—DRILLING RIG IN FRONT OF 


sisted of three bare copper wires each 8 mm. in diameter. The total 
length of the high-tension power transmission line is about 6 miles, 
which includes an underground section of armored high-tension 
cable of the three-phase type having a copper section of 3 x 50 mm.?. 
The entire loss on the transmission line is from the central station to 
the tunnel—1o per cent. 

The ventilator plant of the Karawanken tunnel is supplied with 
current from the Rothweinbach power house and consists of two 
groups with three centrifugal ventilators in each group. Each group 
of three ventilators is directly coupled to a high-tension, three-phase, 
alternating-current motor of 180 hp capacity. At a speed of 1,450 
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r.p.m. the ventilators supply 350 cubic meters per minute to the 
tunnel, making the atmosphere therein extremely satisfactory for 
the workmen. These motors may be operated with short-circuited 
windings and also with slip rings and brushes. 

Each of the two motors with its group of three ventilators is 
operated for three days of 24 hours each and at times for a longer 
period, after which the second group is placed in circuit while the 
first group is inspected. The ventilating pipe is 600 mm. in diameter, 
a water-cooling system being provided so that the air forced into 
the tunnel in summer is of a moderate temperature. 

The electric railway and locomotives for the tunnel were sup- 
plied by Siemens & Halske and the Maschinenfabrik Andritz Aktien- 





FIG, 2.—DRILLING RIG AT THE WORKING SPOT. 


gesellschaft. These electric locomotives are required to handle six 
loaded cars of material, each weighing 4.2 tons, or together 25.2 
tons, the smallest curve having a radius of 75 meters. Or they are 
required to handle a train of 15 empty cars each weighing 1.2 tons, 
or together 18 tons, with the same minimum curve. The maximum 
drawbar pull of the locomotive is 2,900 kg. Two of these electric 
locomotives are coupled together forming a double locomotive with 
single control. Each axle is connected to a direct-current railway 
motor of 25 hp capacity. The normal speed of these locomotives 
is 10 km. per hour. Three of the double electric locomotives were 
operated on the south side of the tunnel, the total length of the trips 
being 7.5 km. 

The current for operating the electric locomotives was supplied 
from a sub-station which was connected with the Rockweinbach 
power station transmission line and equipped with step-down trans- 
formers and a 250-kw rotary converter. The sub-station received 
current from the transmission line at 5,000 volts and two stationary 
step-down transformers of 230 kw each were provided for lowering 
the pressure to 350 volts, which the rotary raised to 560 volts direct 
current. The rotary converter has eight poles and operated at a 
speed of 750 r.p.m. It is provided with a six-pole asynchronous 
motor of small size for driving the rotary up to synchronizing speed. 

The electric railway overhead working line consists of a bare 
copper wire of 80 mm. cross-section. The loss of pressure was 
about 10 per cent. at the greatest distance from the sub-station. 

The outside lighting is supplied by 26 arc lamps of 1,500 cp each, 
while the inside lighting is provided by 618 incandescent lamps of 
16 cp each. The lighting current is supplied from transformers of 
60 kw capacity, the pressure being 190 volts for the arc lamps and 
110 volts for the incandescent lamps. 

The Rothweinbach central power station also supplies current for 
operating two electrically driven compressors, each requiring 200 hp, 
and as a workshop in the same building, the total power used being 
438 hp. The air compressors each supply 25 cubic meters of air 
per minute at a pressure of 7 atmospheres for operating six pneu- 
matic boring machines. The ventilating plant and the power station 
as well as other points are connected with a telephone system, the 
conductors used being 1.5 mm. in diameter and mounted on the 
high-pressure transmission line poles 2 meters below the power 
conductors. The total length of the telephone conductors is 40,000 
meters. 
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The power station on the north side of the Karawanken tunnel, 
located at Rosenbach, takes water from the Drau River, a small 
stream, which supplies a minimufn of 600 liters per second and a 
normal supply of 1,000 liters of water per second under a head of 
72 meters. The water pipe is of wrought iron, 800 mm. in diameter 
and 1,850 meters long. This plant is supplied with three turbines 
of 300 hp each, operating at a speed of 500 r.p.m., with a water con- 
sumption of 510 liters per second under a head of 58 meters. Each 
of these turbines is directly coupled to a three-phase alternator con- 
structed by the Oesterreichischen Schuckert Werke, with a capacity 
of 270 kw as a maximum load or an output of 216 kw with a power 
factor of .8 and a pressure of 5,200 volts. This central station is 
connected by a transmission line 2,300 meters long to the electric 
ventilator plant at the north tunnel entrance. This transmission line 
consists of three bare copper wires each 5 mm. in diameter mounted 
on high-tension insulators on wooden poles. This ventilator plant 
includes two three-phase motors of 180 hp capacity constructed by 
the Oesterreichischen Schuckert Werke, directly coupled to two 
groups of three ventilators each similar to those at the south side 
of the tunnel, supplying 350 cubic meters of air when operating at a 
speed of 1,450 r.p.m. The double electric locomotive and electric 
railway equipment as well as the lighting installation and telephone 
systems at this side of the tunnel are very similar to those of the 
south side. 

An interesting feature connected with the construction of the Kara- 
wanken tunnel is the use of electric boring machines. These are 
each equipped with four motors of 43 hp capacity, together with 
transformers on each machine, the boring tools each being provided 
with 2-hp motors operating the drills as indicated in the illustrations. 
The electric boring machines consist of a car provided with a cable 
drum and several electric drills mounted on the adjustable frame. 
Both direct-current and alternating-current motors have been utilized 
in the operation of these machines. 

The 5,000-volt, three-phase current from the high-tension power 
transmission line is conducted through a three-conductor, iron-ar- 
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FIG. 3.—ELECTRIC BORING MACHINE. 


mored, high-tension cable of 3 x 6 mm.? copper cross section to a 
transformer of 25 kw capacity, which is used for transforming the 
pressure to 250 volts. The low-pressure cables are also iron-armored 
and lead-covered, with three conductors each of 35 mm.? cross sec- 
tion. These cables connect with the boring machines, which are 
provided with drums holding about 200 ft. of cable. 

The total length of tunnel completed at the north end of the 
Wocheiner tunnel, where electric boring machines are employed was 
2,733 meters, and the total length of tunnel completed on December 
5, 1903, at the north end of the Karawanken tunnel was 2,810 meters, 
an electric boring machine being also used there. On the same date 
at the south end of the Karawanken tunnel only 1,946 meters were 
completed, using pneumatic boring machines of the Schwartz type. 
Since that date a great deal of work has been accomplished toward 
the completion of the Karawanken tunnel and much credit is due 
to the engineers designing the electrical equipment for this work. 

















NOVEMBER 12, 1904. 


The electric boring machines constructed by the Oesterreichischen 
Siemens-Schuckert Werke, now in operation at the north side of 
this tunnel, excavated during April, May and June, 1904, 177 meters, 
154 meters and 165 meters, respectively, and for January, February 
and March, 1904, 167 meters, 147 meters and 192 meters, respectively. 
The size of the tunnel is 2.5 meters by 3 meters in cross section. 


— 





Details of the Westinghouse Single-Phase Electric Rail- 
way System. 





The single-phase electric railway system invented by Mr. B. G. 
Lamme has been the subject of several articles in these columns 
describing it in a general way, and we are now enabled to give an 
account of some of its more important details. It will be recalled 
that the system was first announced in a paper read before the 
American Institute, in September, 1902, but prior to that year a 
long series of tests at the Westinghouse shops had demonstrated 
the value of the series alternating-current motor. In addition to 
these a number of 40-hp motors of this type had been operated con- 
tinuously for nine months in a manufacturing plant. Since that 
time the Westinghouse engineers have been actively engaged in 
perfecting the details of the other apparatus required to complete 
the system. For nearly two years a car equipped with these motors 
has been in almost daily use upon the inter-works railway between 
East Pittsburg and Wilmerding, and systems of regulation and con- 
trol suited to various operating conditions have been devised. 

Referring to Fig. 1, there are three electric circuits upon each car, 
as follows: 


1. The motor circuit. In this circuit there are placed the circuit- 
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is a valuable factor of safety. The fact that the control circuit is 
independent of the line and can be used whether the trolley is in 
use or not is also an advantage. 

3. The lighting and heating circuit. 


This contains the necessary 





FIG. 2.—AUTO-TRANSFORMER IN MOTOR CIRCUIT. 

apparatus for lighting and heating the car and also the air com- 
pressor motor with its governor. It is taken from the line by a 
second transformer. This circuit is not connected with the motor 
circuit. 

The motor circuit begins with an auto-transformer of special de- 
sign connected between the trolley wire and the ground. This trans- 
former is so arranged that the current of air created by the motion 
of the car circulates through it, thus keeping it cool. A view of 
this transformer as mounted beneath a car may be seen in Fig. 2. 
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Fic. 1.—WIr1ING DIAGRAM OF CAR EQUIPMENT. 


breaker, main transformer, induction regulator, reverser, motor cut- 
out switches and motors. 

2. The auxiliary control circuit. An electropneumatic system 
of control is used, the various parts being operated by compressed 
air controlled by magnet valves. Current for the magnet valves 


is obtained from a 14-volt storage battery placed under the seat of 
the car. 


The use of a separate low-voltage circuit for this service 


At a point approximately 230 volts from the ground a circuit is led 
from this auto-transformer through the secondary of the induction 
regulator, and another tap, approximately 650 volts from the ground, 
is led through the primary of the regulator. The exact wiring of 
this arrangement may be seen in Fig. 1 and the diagrammatic ar- 
rangement in Fig. 3, which is somewhat modified for greater clear- 
ness. 
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Between the auto-transformer and the trolley is placed the circuit- 
breaker (Fig. 4), which also acts as a main switch and not only 
automatically opens the circuit when an overload occurs, but also 
whenever it is desired to cut off the current from the car. This 
circuit-breaker is held in place by a compressed air cylinder working 
against a powerful spring. When the air is allowed to escape the 
spring opens the breaker. The admission or release of air from 
the pneumatic cylinder is controlled by means of magnetic valves. 

The voltage applied to the motors and consequently the speed of 
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FIG. 3.—DIAGRAM OF MOTOR CIRCUIT. 
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the car is governed by the induction regulator. This is in effect a 
transformer with its primary core and winding movable with respect 
to the secondary. It is operated by means of a small pneumatic 
motor controlled by electromagnetic valves and may be turned so 
that its voltage either opposes or aids that of the auto-transformer 
any amount within the capacity of the regulator. In the “off” posi- 
tion the full voltage of the regulator is opposed to the 230-volt 
circuit of the auto-transformer, thus giving a low voltage for start- 
ing the motors. At the “full-on” position the entire voltage of the 
regulator is added to that of the 230-volt circuit of the auto-trans- 
former, giving the proper voltage for full speed running. The reg- 
ulator can be left indefinitely in either of these or in any intermediate 





FIG. 4.>—-CIRCUIT-BREAKER AND AUTO-TRANSFORMER. 


position, and thus the car can be run at any desired speed. A dia- 
gram of the regulator circuit is shown in Fig. 5. 

The reverser, as its name implies, changes the connections of 
the motor armatures with reference to their fields, so that the car 
may be run either forward or backward. The reverser is operated 
by means of two pneumatic cylinders, one throwing it forward and 
the other backward. Air is admitted to either cylinder when de- 
sired by means of a magnetic valve. 

The motor cut-out switches consist of a double-pole switch for 
each motor, all mounted together and enclosed in a suitable iron 
case. In case of damage to any motor, the injured motor can be cut 
off entirely from the circuit, and the car then operated with the 
remaining motors. 
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The motors are permanently connected in parallel, the advantages 
ordinarily derived from a series parallel arrangement being obtained 
directly. through the use of different positions of the induction reg- 
ulator, without changing the connections of the motors with respect 
to each other. As the motor voltage is independent of the trolley 
voltage, a standard of 250 volts has been adopted, irrespective of the 
voltage of the trolley. 

The operation of the various magnet valves which regulate the 
movement of each of the above pieces of apparatus is controlled 
by means of a master switch located on the platform of the car. A 
view of this switch, together with the motorman’s air brake valve, 
may be seen in Fig. 6. There are but three positions for the handle 
of the master switch for operating the car in a forward direction, 
and three corresponding positions for backing. When the handle 
is turned to the first notch on either side connection is made with 
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FIG, 5.—INDUCTION REGULATOR CONNECTIONS. 


the magnetic valves governing the reverse switch. Air is admitted 
to the proper cylinder and the reverser thrown to the proper posi- 
tion. When the reverse switch has been operated air is then ad- 
mitted to the pneumatic cylinder of the circuit-breaker and the 
circuit-breaker is then closed. This applies current to the motors 
and the car starts. 

To secure a higher speed, the handle is thrown to the third notch, 
which closes the circuit to one of the magnet valves controlling the 
pneumatic motor which drives the induction regulator and air is 
thus admitted to the air motor. The regulator is then turned, grad- 
ually raising the voltage at the terminals of the motors. If the 
handle of the master switch is left on the third position, the reg- 





FIG. 6.—CONTROL APPARATUS IN CAB. 


ulator will advance to the “full-on” position, where it will be auto- 
matically stopped. If it is desired to operate the car at anything 
less than full speed, the handle of the master switch may be brought 
back to the second position and the regulator will at once stop and 
remain stationary. Under such circumstances, if the handle is 
again moved to the third position, the regulator will advance and 
increase the voltage at the motors and consequently the speed of 
the car. If the handle is moved back to the first position the reg- 
ulator will return toward the minimum position, lowering the volt- 
age on the motors, thus lowering the speed of the car. If at any 
time it is desired to cut off the current, the handle of the master 
Switch may be returned to the “off” position, in which case the 
circuit-breaker will open at once, thus cutting off the current imme- 
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diately. After the circuit-breaker has been opened the regulator 
will return toward the minimum position and the circuit-breaker 
having once been opened cannot be closed again until the regulator 
has reached the position of minimum voltage. 

The circuits leading to the circuit-breaker and reverser are so 
interconnected that the circuit-breaker cannot be closed until the 
reverser has first been thrown, nor can the reverser be moved unless 
the circuit-breaker is open. 

The arrangement described can be adopted for multiple control 
by the addition of leads, connection boxes and “jumpers” for form- 
ing a continuous-control circuit over the different cars, no other 
change being necessary. 

The advantages of this method of speed control, as compared with 
rheostatic control, are evident. The elimination of resistance losses, 





FIG. 7.—BOW TROLLEY MOUNTED FOR SERVICE. 


the ability to change speeds without opening the circuit, the fact 
that every speed may be used for continuous running and the ease 
and flexibility of control are important benefits thus derived. 

The lighting and heating circuit is operated from a small auto- 
transformer similar in design to the one in the motor circuit. From 
this transformer are supplied the lights in the car, the heating cir- 
cuits—if any—and the small motor for operating the air compressor. 
The latter may be controlled by an automatic governor or by the 
hand switches which are conveniently located. 

Where the voltage of the line is 1,000 or less, connection between 
the car and the trolley wire is established by means of a trolley of 
the ordinary type. For higher voltages, a trolley of the bow type, 
especially designed for the purpose, is used. This is raised and 
lowered by compressed air under the control of the motorman and 
any danger from shock in handling is thus avoided. In Fig. 7 it 
is shown in the running position. The two levers at each side are 
so arranged that when the pneumatic pressure is removed the trolley 
lies flat upon the top of the car. When the air is applied, the result 
is first to raise the upper section at about the angle illustrated, and 
then to lift the entire trolley to the running position. The main 
spring keeps the trolley upright, but permits it to give under pres- 
sure. When the direction of the car is reversed the upper portion 
of the trolley is slanted in the opposite direction. The side springs 
in the levers, which support the upper portion of the trolley, adjust it 
for variations in the height of the wire, and the trolley is thus kept 
in contact with it and a continuous unbroken current results. With 
ordinary variations the position of the lower portion of the trolley 
remains unchanged, the fluctuations affecting only the lighter upper 
section and insuring a sensitive action. The chief advantages given 
by the trolley are the substitution of pneumatic for hand control, 
with the consequent elimination of all danger from grounding 
through the hand rope; a continuous contact with the trolley wire 
and the impossibility of the trolley slipping off the wire and dam- 
aging the overhead structure. 

At each support the trolley wire is attached at a point alternately 
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twelve inches to right and left of the center of the track, so that it 
is staggered, and the contact between it and the trolley varies from 
one side to the other and thus under wear at any point is prevented. 

The overhead structure, which is of the catenary type, is shown 
in Fig. 7. The trolley wire is suspended from a messenger cable 
by hangers of different lengths, so graduated that the wire is at all 
points parallel with the track, presenting the best possible condition 
for continuous contact under high speeds@ This construction also 
gives a greater rigidity, with the absence of up-and-down or side- 
wise motion, an increased strength and consequent ability to support 
loads of ice in winter storms, and strength and simplicity in all 
parts that minimize repairs and, in general, an efficiency in keeping 
with other portions of the system. This catenary structure can be 
suspended from side brackets as shown, or the ordinary span con- 
struction can be adopted. Grooved trolley wire is used, and since 
it is supported at frequent intervals, great rigidity can be obtained 
with a small size of wire. Suitable details of construction for use 
upon curves of different radius, of anchors, steady strains, section 
breaks, turn-outs, etc., have also been carefully designed. 


_ —_ —— — 


The Power Plant of the Lewis Publishing Company, 
St. Louis, and the Largest Searchlight in the World. 





‘HE attention bestowed upon a power plant by the engineering 
‘| world at the present time is largely governed by its size and 
capacity. While the larger plants usually embody more that 
is new and deserving of attention, there are at times constructed 
power plants of very small capacity which, through the work they 
are called upon to perform, or because of some underlying ideas in 
their construction, are worthy of notice. The power plant of the 
Lewis Publishing Company, near the World’s Fair grounds at St. 
Louis, has many features which are seldom encountered. 
The Lewis Publishing Company in itself is a remarkable insti- 





FIG, 


I.—OFFICE BUILDING WITH SEARCHLIGHT ON DOME. 


tution. It is the outgrowth of a company formed five years ago to 
publish The Woman’s Magazine. The paper at the present time has 
more than 1,500,000 subscribers, and the printing and publication for 
these and an additional 500,000 copies of The Woman’s Farm Journal 
necessitated the erection of the new plant on the outskirts of St. 
Louis, near the Exposition grounds. 

The electric plant supplies current for the two main buildings. One 
of these, the office building, upon which is mounted the largest 


searchlight in the world, is shown in an accompanying engraving. 
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The other, located to the rear and connected to the office building by 
an underground tunnel, contains the pressroom. 

The power plant is contained in an addition to the rear of the 
pressroom. Both the engine and boilerroom floors are placed about 
10 ft. below the floor carrying the presses. The engineroom occupies 
the western end of this rear addition and between this and the 
boilerroom in the eastern end is space for the storage of coal. The 
two boilers, which are of @rather unusual type, may be seen in the 
accompanying reproduction from a photograph. They were built 
by the Hamler Boiler & Tank Company, of Chicago, Ill. They are 
well covered with lagging, as is all the piping in the engine and boiler- 
room. Induced draft created by a fan, above the boilers, eliminates 
the necessity of a high smokestack. The low chimney through which 
the fan discharges may be seen in the view of the exterior of the 





FIG. 2.—-EXTERIOR OF POWER HOUSE. 


boilerroom. This rises but a few feet above the wall of the build- 
ing. The exterior view also shows the motor-driven ventilating fan, 
with which the boilerroom is supplied. 

Coal is unloaded from wagons into a hopper, from which it falls 
to the storage space immediately in front of the boilers. Ashes are 
removed from the boilerroom by means of an ash conveyor. The 
chute through which they are discharged may be seen in the exterior 
view of the power house. As has been previously stated, the engine- 
room occupies the western end of the rear extension to the press- 


room. The room is small, but neat. The upper portion of the walls 





FIG. 3.—BOILER ROOM. 


is of white enamel brick, while the floors are of cement. Brass rail- 
ings surround the generators. The room contains two single- 
cylinder, four-ported engines, built by A. L. Ide & Co. They are 
speeded to 270 r.p.m. and are each direct-connected to a General 
Electric multipolar, 125-volt generator, with a capacity of 652 amp. 
The generators are compound-wound, the series fields of the two 
machines being connected by an equalizing bar. The leads from the 
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generators run in pipe conduits under the floor to the switchboard. 
This consists of three panels. The two similar generator panels 
are each supplied with a General Electric circuit-breaker, a Thomson 
astatic ammeter, field rheostat and plug connections to the voltmeter, 
located on the feeder panel. An 800-amp., single-throw, three-pole 
switch on each panel controls the generator current. The center 
poles of the switches are connected to the equalizing bus-bar, between 
the series fields of the generators. 

The feeder panel is equipped with six 300-amp. and two 400-amp. 
switches. The two larger ones control the supply of current to the 
pressroom and to the office building. Through one of the remaining 
switches current is supplied to the large searchlight placed on the 
dome of the office building. The remainder of the switches govern 
lighting circuits and the several motors used for ventilation, electro- 
plating, planing electrotypes, operating the ash conveyor and other 
purposes. A fourth panel corresponding in size and appearance 
to those of the switchboard and placed on the same framework car- 
ries the pressure and vacuum gauges of the heating system. 

From the switchboard two 1,200-cm. cables lead to a local switch- 


board in the pressroom, 175 ft. distant. For the greater distance 





FIG. 4.—SWITCHBOARD, 


these run through a tunnel under the center of the pressroom. At 
the local switchboard current is distributed to the presses, folders 
and. binders. In the accompanying illustrations of the pressroom 
the absence of belts is very noticeable. In all there are twenty-two 
motors in the pressroom, which is 275 ft. long by 100 ft. wide. Five 
of these are of 5 hp each and operate Miehle flat-bed presses, being 
controlled by controllers which permit running above and below 
normal speed. The remaining 15 motors of 2-hp each are connected 
to Dexter folding machines and four Kidder presses. The method 
of belting the motors to the presses is shown in one of the accom- 
panying engravings. All the distributing system between the sub- 
switchboard and the machines in the pressroom is encased in unlined 
iron pipe conduit. The leads are brought up through the concrete 
floor as near as possible to the base of the motors, thereby adding 
much to the neatness in appearance of the room. Starting boxes are 
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placed conveniently on each machine, as may be seen in the repro- 
The wiring to the boxes is encased in iron 
Each machine is also provided with two or more push 


duction of the folders. 
pipe conduit. 


buttons, by means of which the motor may be shut down from con- 
venient points about the machine without throwing the main switch. 
In lighting the pressroom more than 200 incandescent lamps are used, 
in addition to 11 arc lamps. 

Several feeders run direct from the switchboard in the engine- 
room to the office building. The largest set is of 1,000 cm. area. 


An- 





FIG. 5.—MOTOR-DRIVEN FOLDERS. 


other set of 750 cm. area feeds the elevator motors. A third pair of 
the same size runs a distance of 500 ft. to the top of the building, 
supplying current to the large searchlight. William A. Corrao & Co., 
of St. Louis, were the contractors for the wiring of the buildings. 
The searchlight previously referred to was built by the General 
Electric Company and is by far the largest and strongest ever con- 
structed. By reason of its excellent location the full effects of its 
strength are obtained. Situated in the dome of the office building it 
is 135 ft. above the ground. The building, however, occupies a 
point considerably higher than the city and the surrounding country, 





FIG. 6.—GENERATORS AND ENGINES. 


so that the light is more than 300 ft. above the city proper. When 
projected at an angle of about 30°, in which position the beam of 
light is seen at the greatest distance, the ray is reported to have been 
discerned at points two and three hundred miles from St. Louis. The 
strength of the light is such that when thrown on the outlying city 
of Clayton, three miles distant, no difficulty is experienced in read- 
ing a newspaper by its light. The lamp itself is 84 in. in diameter. 
The parabolic mirror behind the arc measures 80 in. This mirror, 
which is of foreign make, in itself entailed an expense of about one- 
third the total cost of the lamp. The carbons are set horizontal or 


parallel to the ray of light, the negative carbon being placed nearest 
the reflector. 


With this position of the carbons the intense light 
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from the crater of the positive carbon is thrown directly into the 
reflector. The crater at times assumes a depth of 2% or 3 in. The 
positive carbon is 2% in. in diameter and is cored. The negative is 
solid, having a diameter of 134 in. The current, changing some- 
what with the length of the arc, varies from 300 to 350 amp. Because 
of the purity of the carbons employed very little hissing is present. 
However, the intensity of the heat is such that there is a constant 
flaming, the flame rising several inches above the carbons. To 


avoid rising temperature in the lamp, liberal ventilation is obtained 
by openings at the top. 


By this means the temperature is kept down 





FIG. 7.—ONE OF THE MOTOR-DRIVEN PRESSES. 


to such a point that the hand can be placed on any point of the ex- 
terior of the lamp. Opposite the arc numerous openings fitted with 
ruby glass are provided through which the operator may observe the 
condition of the arc, when making adjustments. By means of 
several devices the arc may be adjusted to any position. Its posi- 
tion relative to the mirror may be changed by a crank projecting from 
the front. By so doing the rays may be diverged or concentrated, 
as may be desired. An attempt to concentrate too intensely results 
in a crossing of the rays, which is readily distinguishable by a les- 
sened diameter of the beam of light at the point of crossing. 

An interesting effect in the appearance of the ray when viewed 
from a point near the searchlight is the seeming sudden chopping 





FIG. 8.—PRESSROOM. 


off of the beam. The greater the distance of the point of sight from 
the beam the more distant is the point at which it appears to be 
destroyed. This effect is due to the power of light to refract and 
not reflect beyond the critical angle. The mechanism of the lamp 
is so arranged that the beam may be thrown in any direction. It 
may be revolved completely on its base or may be swung upon its 
supporting trunnions for raising or depressing the beam. As the 
lamp is delicately balanced, these movements may be accomplished 
by hand, and for operating in this manner convenient handles are 
provided. Through a series of gears adjustments of direction may 
be made more delicately by two cranks at the base, one for hori- 
zontal and one for vertical motions. 
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It is, however, customary to provide large searchlights with means 
for control from a distance. This light has been supplied with such 
a system of electric control. Two small motors, one for vertical, 
the other for horizontal movements, are placed in the base, together 
with resistances, gearing and other mechanism. The motors are 
operated by means of a controller, which can be placed in any con- 
venient position within the radius of the 200 ft. of connecting cable. 
A lever projecting from the top of the controller, by the proper 
movement, gives any direction of motion desired. Connections are 
so made that the movement of the lamp corresponds to the position 
of the lever; that is, when the lever is thrown counter clockwise 
the lamp revolves in a similar direction; if the lever be thrown down 





FIG. 9.—80-INCH PROJECTOR. 


the light is depressed, etc. By a diagonal movement of the con- 
troller handle both motors may be made to operate simultaneously 
and the lamp be given a diagonal or a combination of vertical and 
horizontal motions. An increasing pressure on the controller handle 
gives three speeds, either in a vertical or a horizontal direction. 

In the construction of the Woman’s Magazine Building special 
provisions were made for the accommodation of the lamp. It 
occupies the center of the copper, dome-shaped roof. Beneath it is 
steel framework, into which it is lowered when not in use. When 
so lowered, the trap doors above are closed and the exterior of the 
building presents no evidence of its existence. 

This plant, like that of the Government Printing Office at Wash- 
ington, is but another striking instance of the manner in which elec- 
tricity dominates in the modern art of printing. It not only lights 
but it supplies power. It not only drives the presses, but it operates 
the folders. In fact, it is now difficult to find one branch of the 
publishing art in which electricity is not already valued as an indis- 
pensable agent and auxiliary. 


—- — -— -- oe 


Statistics of American Steam Railways. 


Advance sheets of Poor’s Manual of Railroads give some very in- 
teresting statistics of the great field upon the conquest of which 
electricity is now entering. According to the statistical exhibits in 
the introduction the length of steam railroads in the United States 
on December 31, 1903, was 207,604 miles, a net increase of 4,505 
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miles in the year. The following statement shows the miles of line 
constructed in each year since 1880, the total length of railroad in 
the United States at the end of each year, and the net increase in 
length from year to year: 

Miles constructed. Total mileage. Net increase. 


“Bee cugeesaeedssee€a dade eens 6,709 93,262 6,706 
RASA ey erty ie errr 6,819 121,422 6,745 
|| a ero rere re Tere ree eke 2,857 177,516 2,346 
BOOT wcedirerccresvececersvrcaces 4,715 207,604 4,595 


In 1860 the mileage had been increased to 30,626 miles; in 1870 
to 59,922, and in 1880 to 93,206. Then began the greatest boom in 
railroad construction that the world ever witnessed, resulting in the 
construction in a period of four years—1880 to 1883, inclusive— 
of 34,871 miles of new railroad. This extraordinary wave was fol- 
lowed by a comparative lull extending over two years, during which 
about 6,800 miles of line were added to the country’s railway rami- 
fications, and thereafter the second great wave of railroad construc- 
tion swept over the country. In the five years from 1885 to 1890, 
inclusive, the additions to the railway mileage of the country aggre- 
gated 38,341 miles, making a total for eleven years—1880 to 1890— 
of 79,118 miles, or only 7,468 miles less than had been constructed 
in the previous fifty years. In 1890 the total mileage of railroads 
equalled 166,654; in 1903 it reached 203,784, the increase in thirteen 
years being 37,130 miles, or more than 20 per cent. 

The following is a general exhibit of the capital and debt, cost of 
road and equipment, etc., of all the railroads in the United States 
in 1903, compared with corresponding returns for 1902: 


LIABILITIES AND ASSETS. 











Liabilities: 1903. 1902. 
IES 3,1 sks aed uee aoe se $6,355,207,335 $6,078,290,596 
EE cps ce ae S60 aely 6 ae Ce ae Ss 6,722,216,517 6,465,290,839 
EP Oe ree hy Pr eae 448,199,448 310,345,867 
MR. 65 i obedeceveesteeess« 648,434,976 479,957;935 
Sittkinw Gd Other funds ....00scsccscs 115,201,683 140,679,814 

co OM Eee $14,289,529,959 $13,474,565,051 
Excess of assets over liabilities ........ 572,851,585 479,542,767 
MN ne od os. 6 a oe ake daw a ewe $14,862,111,544 $13,954,107,818 
Assets: , 
Cost of railroad and equipment ........ $11,233,311,285 $10,865,683,376 
Real estate, stocks, bonds and other invest. 2,653,851,625 2,345,515,940 
MR aS oo 5 ead bie badd Oe ok anIN TD 552,036,399 455,0535773 
Ce OD | cnces ode gavevaeceve ne 422,912,235 287,854,729 


Total 
Comparative statement of 
follows: 


Traffic earnings: 
Passenger 
Freight 
Miscellaneous 


t. 
Operating expenses and taxation 


SE OE ERE OORT ET Core 
Other receipts 


Total available revenue .............. 
Payments: 
Interest on bonds 
Other interest 
Dividends on stock 
Miscellaneous 

Rentals: 
Interest 


Total payments 
Surplus 








$14,862,111,544 
account for 


1903. 
$429,705,287 
1,344,150,719 
135,001,820 


1902 


$13,054,107,818 
and 1903 


1902. 
$396,513,412 
1,197,212,452 
127,089,036 





$1,908,857,826 
1,316,349,314 


$1,720,814,900 
1,160,788,623 











$592,508,512 $560,026,277 
89,485,484 77,663,483 
$681,993,996 $637,689,760 
$239,426,707 $222,614,909 
8,680,451 9;733,560 
164,549,147 151,019,537 
61,336,614 57,408,351 
38,675,121 40,622,542 
26,125,268 27,154,215 
21,320,600 19,970,212 
$560,113,908 $528,523,326 
121,880,088 109,166,434 


The result of the operations of the railroads of the country is a 


matter of first importance with the investors and publicists. 


Exam- 


ination of the figures in the preceding statement shows that gross 
earnings increased $188,042,926 in 1903 over the earnings of 1902 and 
$296,409,000 over the earnings of 1901, an increase of 10.93 per cent. 
in 1903 as compared with 1902, and an increase of 18.38 per cent. 
over IQOI. 

The greatest increase in earnings was in the freight department, 
which aggregated $1,344,150,719 in 1903, as against $1,197,212,452 
in 1902, the increase of $146,938,267 being equal to 12.29 per cent., 
with an increase of 2.75 per cent. in the average receipts per ton 
per mile, which in 1903 were 7.85 mills, as against 7.64 mills in 
1902 and 7.56 mills in 1901. The passenger and freight traffic in 
1903 and 1902 was as follows: 


Miles, 1903. Miles, 1902. 


i Ce 8 ks sw ckauae ane 205,237.12 197,887.36 
hs cna pk aes anes 429,014,116 403,213,878 
ak cadena weer abe cabal aae > & 548,680,595 508,210,140 
TE fe Bs SE ele oes 6 Ral 22,288,855 22,990,130 
| Se re ese eetecerecercecons 999,983,566 934,413,448 
ee SS ETE TEED Oe 696,949,925 655,130,236 
POET OUOED onic ccc me eseacccens 20,895,606,421 19,70h os oee 
Ty I IN on as nn and abe 00006 1,306,628,858 1,192,136,510 
Oe Me GEO DED 6 ccs cccsesccene 171,292,198,079 156,624,166,024 
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rhe Single-Phase Railway Motor. 





At the October meeting of the New York Electrical Society, Prof. 
A. S. McAllister, of Cornell University, delivered a lecture on the 
single-phase motor which, with the discussion thereon, to appear next 
week, forms a notable contribution to the subject. 

In introducing the subject of the evening, Mr. Frank J. Sprague, 
president of the society, said there is perhaps no one branch of 
electric traction which is commanding more energetic study, inge- 
nuity and detailed application than the development of the single- 
phase, alternating current motor. 

Scarcely a quarter of a century has passed since Dr. Siemens, in 
1879, at the Paris Exposition, and in 1881 at Lichterfelde; Edison 
at Menlo Park, and Field at Stockbridge, operated experimental 
equipments supplied by current from a dynamo, that at Lichterfelde 
being really the first commercial attempt. Sixteen years only have 
passed since the modern electric railway development began at 
Richmond; without this development the New York Subway, about 
to be opened to the public, would have been impossible. This up 
to the present has proceeded along one very definite line, using in the 
motor continuous current, originally generated directly and trans- 
mitted through the trolley wire to the car, but more recently, of 
course, on all large installations, transmitted primarily from a cen- 

‘tral station as an alternating current to sub-stations, and there stepped 
down through transformers and through rotaries transformed into 
continuous current. 

The common practice the world over has determined the character 
of the motor as one centered at one end on the axle to which it is 
geared and by which it is partly directly supported, while the other 
end is carried from the truck in the same manner as to permanent 
parallelism of the driving and driven axles under all conditions, as 
on the Manhattan Elevated experiments in 1886. 

The motor has by evolution now been brought to a very simple, 
efficient and reliable state. We can hardly imagine a piece of ma- 
chinery so simple in construction, of more all-round efficiency, or 
more capable of withstanding continued hard service and abuse. It 
represents the result of hard study and ingenious work by hundreds 
of designers, guided by the exacting demands of practice. 

The potential at which those motors are operated has been, by 
common consent, limited on account of motor commutation to about 
600-650 volts, an increase of only 150 to 200 volts in the past fifteen 
years. There now seems to have grown up the conviction that this 
is the limit to continuous-current potentials for practical railway 
purposes. To that Mr. Sprague took exception. But, be that as it 
may, it is perfectly clear that if electric railroads are going to extend 
beyond the tramway, beyond the underground, the elevated and the 
single-car suburban service, the question of investment in conductors 
and in apparatus for transforming energy must be very seriously 
considered. At present an electric railway may be considered as 
a combination of a series of railways, each operated from a sub- 
station, which we may call the central station for that division. The 
railways being joined together, the loads on any section receive cur- 
rent from two or more sources. These stations have dynamos which, 
instead of being operated from local boilers and steam engines, are 
driven by current transmitted through a transformer from a distant 
point at which all the necessary boilers and engines are concentrated. 

It is clear that up to the sub-station, whatever is used for oper- 
ating the motors, whether continuous or alternating currents, has 
little bearing upon the question of cost or efficiency of initial trans- 
mission, because it is possible to transmit the primary current through 
to these sub-stations at any required pressure, which will not be 
affected by any change which may take place in the motor per se. 

What is desirable, and what is sought in this new development, 
is to get rid in the first place of one of the elements in the sub- 
station; that is, the rotary or movable one, leaving the step-down 
transformers as the permanent equipment. The other is to raise 
the potential on the trolley line considerably above that which has 
ordinarily been used on continuous-current operation, and therefore 
increase the distance between sub-stations. Mr. Sprague considered 
that possibly the hopes in this respect are somewhat exaggerated, 
and for the following reasons: 

When taking up the heavier problems of railway transportation, 
it is, of course, with the necessity of a plurality of motor equip- 
ments, no matter whether we deal with locomotives or with cars 
distributed throughout a train, and if a plurality of motors be used 
then, adhering to our present practice of series-parallel operation, it 

is possible to raise the Working potential to, say, 1,300 volts. 
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Potentials varying from this to about double have been charac- 
teristic of much of the alternating-current work thus far proposed, 
excepting, of course, such experimental development as has been 
made at Zossen on a military line under the auspices of the German 
Government. But there are some things we must bear in mind when 
we deal with these higher potentials, and what they are going to 
result in. The laws governing losses in transmission with localized 


loads are quite plain. They may be briefly stated as follows: 

With any given amount of energy transmitted, the e.m.f. and 
current will vary inversely. 

With any given work done, loss on a line, e.m.f. at the terminals 
of the motor and distribution, the weight of copper will vary as the 
square of the distance, its cross-section of course varying directly 
as the distance. 

With the same conditions, the weight of copper will vary inversely 
as the square of the e.m.f. used at the motor. 

With the same cross-section of conductor, the distance over which 
a given amount of power can be transmitted will vary as the square 
of the e.m.f. 

If the weight of copper is fixed, with any given amount of power 
transmitted and loss in distribution the distance over which the power 
can be transmitted will vary directly as the e.m.f. 

Now, in railway service, the average load will ordinarily increase 
directly as the unit of distance, which means that with any fixed unit 
investment in trolley copper the distance between sub-stations should 
increase directly as the increase of potential. 

It may also be remarked that the size of sub-stations will also in- 
crease, tut not quite in the same ratio, and the aggregate capacity 
should be somewhat less. 

If we compare continuous and alternating-current layouts, then, 
considering maximum potentials, and bearing in mind that the 
effective working potential of the alternating current is considerably 
less than the maximum, and further that the iron rails offer much 
less facility for conducting alternating currents than continuous ones, 
we will find that if we have a given distance between sub-stations 
or a continuous-current layout of, say, 1,300 or 1,400 volts, to go 
double that distance on ‘an alternating-current layout, the maximum 
potential would have to be raised to not less than 3,000 or probably 
3,500 volts. 

But whatever the difficulties, and however these various consid- 
erations may be viewed, it is important, if possible and safe, to raise 
the working potential on a trolley line, and it is likewise important 
if a motor can be built to operate on a single-phase alternating 
current which will be as satisfactory as its continuous-current rival. 
As to the polyphase motor, Mr. Sprague considered that for general 
railway purposes it is absolutely unfitted, despite the admirable work 
that has been done by the Ganz and Siemens Companies in Europe. 
Its characteristics are not satisfactory for the class of service, and 
it requires either two or three wires overhead. As to the single- 
phase motor, there is an amount of energetic application directed 
to this one problem which is deserving of all praise, and Prof. Mc- 
Allister would give an account of the various solutions of its diffi- 
culties which have been attempted, and the results which have been 
accomplished. 

The lecture of Prof. McAllister dealt with the characteristics of 
the plain series motor and its defects; the improved qualities of the 
induced and forced compensated series motors; the comparative 
performance of the induction: series motor, and its high power 
factor; the repulsion motor and inverted repulsion motor, and a 
discussion of the methods for using resistance as condensance to 
cause motors possessing series characteristics to draw leading watt- 
less current from the supply system. 

In his opening remarks, Prof. McAllister showed that if in an 
alternating field there be placed an armature connected to a com- 
mutator by methods common in direct-current practice, it will be 
found that with the armature stationary there will be generated in 
the conductors an e.m.f. on account of the rate of change of flux 
through the armature coils as in a stationary transformer, and that 
the maximum measurable value of such e.m.f., as it appears at the 
commutator, will exist between points placed in mechanical line 
with the field flux and spaced 180 electrical degrees apart. When 
the armature is in motion neither the effective value nor the time 
phase position of this transformer e.m.f. is altered, except in so 
far as other disturbing influences may be brought into play, but, due 
to the dynamo speed effect, there is generated in the armature coils 
an e.m.f. which appears externally as a maximum at points on the 
commutator 90 mechanical degrees from the field flux, as is true 
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with direct-current generators. This latter e.m.f. is proportional 
to the product of the speed and the field flux, and hence is in time 
phase with the alternating field. Experiment verifies the theoretical 
determination that at synchronous speed the effective values of the 
dynamo e.m.f. and of the transformer e.m.f. are equal, and due to 
the fact that they are in electrical time quadrature and mechanically 
displaced 90°. An e.m.f. of equal value will be found to exist be- 
tween any two points on the commutator situated 180 electrical de- 
grees apart. From these facts it follows that when such an armature 
is revolving at synchronous speed in an alternating field of any 
strength, the effective value of the e.m.f. at the commutator must be 
the same in all diametrical positions. 

In the case of a plain series motor, having an equal number of 
effective turns on the armature and on the field coils, and with the 
magnetic reluctance the same in all directions around the armature 
core, the field coils, under all conditions of operation, act as an 
impedance in an alternating-current circuit, while, when the armature 
is stationary, its coils form a similar and equal impedance. Neglect- 
ing hysteretic effects, the armature current and the field magnetism 
are in time phase and in mechanical position to give to. the motor 
a torque which retains its direction with the reversal of flux and 
current. When the armature is in motion, there will be generated an 
e.m.f., which appears at the brushes, and which is in time phase with 
the field flux, or phase opposition to the armature current. At syn- 
chronous speed this in-phase component of e.m.f. is just equal to that 
reactive e.m.f. of the armature or of the field coil, so that, neglecting 
losses, the power factor would equal the cosine of that angle whose 
tangent is 2, or the power factor is .446 and the apparent impedance 
has increased to V1 + .25 = 1.1 of its stationary value. Thus at 
synchronous speed the torque, which varies as the square of the 
current, would be reduced only to 66.6 per cent. of its stationary 
value. If the frequency be lowered, the speed corresponding to syn- 
chronism will be correspondingly altered, but the above relations 
will yet hold true at this speed. It is, therefore, apparent that the 
unity-ratio, single-phase, plain-series motor with uniform reluctance 
around the air-gap is unsuited for traction. 

It may be shown that a change in the ratio of field to armature 
turns only slightly affects the relations given above, unless such 
change be accompanied with an increase in reluctance of the magnetic 
structure in line with the brushes. By using projecting field poles, 
thus leaving large air-gaps in the axial brush line, the local inductive 
reactance of the armature may be materially reduced, even when an 
increased number of armature conductors is employed, so that at 
synchronism the armature speed e.m.f. may be made large in com- 
parison to the reactive e.m.f. of the armature and field circuits, and 
the power factor will be thereby correspondingly increased, with a 
resultant improvement in the torque characteristics of the machine. 
Even under the most favorable conditions, it is impossible to reduce 
the reactance of the armature circuit to an inappreciable value, due 
to the inevitable presence of the magnetic material of the projecting 
poles. 

The most satisfactory method of reducing the inductive effect of 
the armature current is to surround the revolving armature wind- 
ing with properly disposed stationary conductors through which 
flows current equal in m.m.f. and opposite in phase to the current 
in the armature. This compensating current may be produced in- 
ductively by using the stationary winding as the short-circuited sec- 
ondary of a transformer of which the armature is the primary, or 
the main line current may be sent directly through the compensating 
coil. In the former case the transformer action is such that the com- 
pensation is practically complete, giving minimum combined reactance 
of the two circuits, while in the latter case the proportion of com- 
pensation can be varied at will. It is found that in any case the best 
general effects are produced when the compensation is complete, 
and experiments seem to indicate that under such conditions the 
induced and the furced methods of compensation differ inappreciably 
for strictly alternating-current operation, but that for direct-current 
work, where the forced compensation can be used to prevent field dis- 
tortion and improve the commutation, the latter method is preferable. 

Excellent performance of the compensated alternating-current 
motor may be obtained by using the field coil as the load circuit from 
the compensating coil employed as the secondary of a transformer, 
the armature being used as the primary. Under the conditions here 
assumed, the current in the primary (armature) is in phase opposition 
to that in the secondary (compensating and field coils), while the 
field flux is more or less accurately in phase with the secondary cur- 
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rent. Since the field flux and the armature current ‘reverse together, 
the fluctuating torque remains in one direction. 

The speed e.m.f. is in phase with the field flux, or approximately 
in phase (opposition) to the armature current. At synchronous 
speed, neglecting losses, the tangent of the angle of lag is equal to the 
ratio of turns in the field coil to those in the compensating coil, and 
decreases directly with increase of speed, so that the power factor, 
the corresponding cosine, can be made quite large for synchronous 
speed, while it continually approaches unity as the speed increases. 
These statements, which easily admit of theoretical demonstration, 
are substantially corroborated by experimental observation. 

Tests show that the effect of the short-circuit by the brush of a 
coil in which is generated an active e.m.f. which would tend to de- 
crease the power factor, is counterbalanced by the fact that the field 
flux lags somewhat behind the secondary current, and the real speed 
e.m.f., therefore, lags behind the primary current, tending to cause 
the current to become leading and to increase the power factor. The 
field flux continually decreases with increase of speed, so that in 
any case the short-circuiting effect is relatively small. 

A slight modification of circuits of the above described induction 
series motor, such that the primary and secondary circuits are inter- 
changed, leads to the American Atkinson type of repulsion motor. 
Under starting conditions and up to a speed slightly above syn- 
chronism the performance of each machine is quite similar to that 
of the other. Beyond synchronism, however, the repulsion motor 
is in all respects inferior to the induction series machine, due to 
the fact that with the former motor the short-circuiting effect in- 
creases with an augmented rate as the speed increases, though of 
zero value at synchronism, and becomes prohibitive when speed is 
much in excess of this value. It may be shown that the facts do not 
justify the claims for high power factor of the primary current due 
to condenser effects in the secondary low iron loss in any magnetic 
circuit, except the armature at synchronism, and superior commu- 
tation of this machine, except near synchronism, and that the oper- 
ation of the repulsion motor is limited to the range between zero 
speed and synchronism. 

A type of alternating-current commutator motor suitable for rail- 
way service, which, as a subject for theoretical investigation, is of 
all machines the most interesting, is found in the repulsion series 
motor. The circuits of this machine are similar in most respects 
to those of the plain series motor with uniform reluctance around 
the magnetic circuit, but it possesses an additional set of brushes 
shunted upon themselves in mechanical line with the windings on 
the stator. In distinction to the performance of the compensated 
series motor, in which the effect of speed is to increase the apparent 
resistance of the armature which possesses negligible reactance, the 
armature of the repulsion series motor possesses at starting the major 
portion of the apparent reactance of the motor circuits and the effect 
of speed is to decrease such apparent reactance continually with 
increase of speed according to a parabolic law, the reactance becom- 
ing zero at either positive or negative synchronism, and negative 
at higher speeds in either direction. While with the series motor 
the field circuit constitutes at all times the major portion of the 
reactance of the machine, with the repulsion series motor the field 
circuit is practically non-inductive at starting and the effect of speed 
is to introduce in the coil an apparent resistance which increases 
directly with the speed, and becomes negative when the speed is 
reversed. 

This behavior on the part of the circuits of the machine is due 
to the fact that under speed conditions the armature conductors cut 
the flux produced by the current which flows through the armature 
coils, the e.m.f. thus generated in the armature at the short-circuited 
brushes being counterbalanced by an e.m.f. due to the rate of change 
of flux introduced into the armature core by current in this local 
circuit, such flux generating in the field coils an e.m.f. in time quad- 
rature with itself and hence in phase (opposition) with the circuit 
current, giving the effect ef resistance and causing the generation 
at the main brushes of an e.m.f. in time phase with itself, and hence 
in quadrature with the circuit current, giving the effect of negative 
reactance. Experiments fully confirm these theoretical deductions. 
A disturbing influence is found in the fact that the armature is never 
strictly without apparent resistance, nor the field coils entirely free 
from reactance, due primarily to the short-circuiting at the brushes, 
which becomes quite prominent and predominating above either pos- 
itive or negative synchronism. 

If a resistance be placed in shunt circuit to the field coils of a 
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direct-current, series motor, the armature is in general subjected 
to an increased torque and the result is an increase in speed. If a 
similar resistance be placed across the field coils of an alternating- 
current, series motor, the result is entirely different, since the cur- 
rent, which flows through the resistance, is out of phase and leading 
with respect to the field flux. Under speed conditions, the current 
taken by the resistance traverses the armature circuit quite inde- 
pently of the current which reaches the field coil, the effect being 
that the resultant line current leads the impressed e.m.f., so that the 
resistance acts quite similarly to condensance to cause the power 
factor to become unity, and then to decrease with leading wattless 
current. It can be shown that the energy thus absorbed is that inci- 
dental to the use of the resistance and that for a given current it is 
unaffected by the speed e.m.f. Thus the current taken by the re- 
sistance multiplies into the stationary transformer e.m.f. to give the 
actual watts absorbed, while the same current multiplies into the 
speed e.m.f. to give apparent leading wattless power. Experiment 
verifies this feature and shows that even a plain series motor with 
uniform reluctance around the field core may thus be caused to 
operate at unity power factor at any speed greater than about one- 
half of synchronism. 





The American Production of Aluminum. 





In a report on “The Production of Aluminum and Bauxite in 
1903,” Mr. Joseph Struthers of the United States Geological Sur- 
vey expresses regret that it has not been possible to obtain exact 
statistics of the production of aluminum for the reason that the 
sole producer in the United States, the Pittsburg Reduction Com: 
pany, declines to state, even approximately, its output. The phe- 
nomenally rapid progress in the iron and steel industry in the United 
States is largely attributable to the willingness of each individual 
manufacturer to describe and discuss his own practice, and thus, 
by co-operation, to help the others, and in turn to be helped by 
them. In spite of the policy of the Pittsburg Reduction Company, 
it is safe, however, to estimate the production of aluminum in the 
United States during 1903 at 7,500,000 pounds, as compared with 
7,300,000 pounds in 1902, and 7,150,000 pounds in 1901. Mr. Struthers 
bases this assumption on the fact that the uses of the metal and its 
alloys have been recently greatly extended. Bauxite, the crude 
mineral from which aluminum is extracted, has been consumed 
during the last few years in successively larger and larger quantities, 
and this also would seem to indicate that the production of alumi- 
num is steadily increasing. 

The chief point of interest affecting the aluminum industry in 
the United States during the year 1903 was the final adjudication 
of the many lawsuits and counter lawsuits which had been insti- 
tuted from time to time in behalf of the Electric Smelting & Alumi- 
num Company, operating the Bradley patents. The sum involved 
was approximately $3,000,000. On October 13, 1903, a friendly 
agreement was made by the two companies to the effect that the 
Pittsburg Reduction Company should pay a given sum for the 
quantity of aluminum produced by it up to the date of the agree- 
ment, and should continue the manufacture of aluminum under 
license of the Bradley patents until the time of their expiration, in 
February, 1909, paying a royalty for all metal produced in the future. 
The operation of the Electric Smelting & Aluminum Company is to 
be restricted to the manufacture of aluminum alloys, although it 
may handle and sell aluminum in all forms at the works of the com- 
pany at Lockport, N. Y. By the terms of this agreement there will 
be no future litigation between the two companies. 

The Electric Smelting & Aluminum Company apparently now 
controls the present electric smelting industry in the United States, 
as the following companies are more or less subsidiary to it: The 
Cowles Smelting Company, the Union Carbide Company, the Brit- 
ish Aluminum Company, the Electric Gas Company, the Acetylene 
Illuminating Company, the Willson Aluminum Company and the 
Acetylene Company. 

The progress of the aluminum industry in the United States and 
in Europe in 1903 is described in detail by Mr. Struthers. There 
are only three aluminum works in the United States (two at 
Niagara Falls and one at Massena Springs, N. Y.), one in Quebec, 
Canada; one in Scotland, two in France, one in Switzerland, one 
in Germany, and one in Austria. A considerable portion of the 
report is devoted to a discussion of the technology of aluminum and 
forms an interesting contribution on the subject. 
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Recent Electrochemical Developments. 





ELECTRIC FURNACE, 

While the first electric furnaces employed in practice were of the 
arc type, the resistance type has attracted a great deal of attention 
in recent years and its design has undergone a very extensive devel- 
opment, notably through the work of Mr. E. G. Acheson and his 
associates. Mr. F. A. J. Fitzgerald divides the different resistance 
furnaces into two classes: First, those in which the electric current 
passes through the whole charge (like the Acheson furnace for mak- 
ing graphite electrodes); and second, those in which the current 
passes along a definite path, thus localizing the heat (like the Ache- 
son carborundum and “white stuff” furnaces). 

In the carborundum furnace there is a single conducting core of 
granular carbon or a carbon rod in the center of the furace, sur- 
rounded by the charge of sand and coke. In the “white stuff” fur- 
nace in which great uniformity of temperature is required, several 
conducting cores are used, definitely spaced with relation to each 
other. In practically all resistance furnaces of this type in com- 
mercial use, the charge surrounds the conducting core. This would 
appear to be the logical design in view of the necessity to confine 
the electrically generated heat to the charge where it is needed, and 
to avoid losses by radiation. The only exception to this general 
method of construction has been, up to the present, the ferro-alloys 
furnace of M. P. Girod, consisting of a crucible of refractory, ma- 
terial, surrounded by a resistance of graphite in granular form. The 
carbon electrodes are placed equidistant around the resistance ma- 
terial surrounding the crucible. Between the carbon electrodes and 
below and above the crucible, fire bricks are fitted. (For further 
details see Electrochemical Industry, August, 1904, p. 309.) 

Similar to this, in its general arrangement, is a furnace for which 
a patent was granted on November 1 to Mr. Charles Proteus Stein- 
metz. The walls of the furnace are made of the material which 
has to conduct the current for generation of Joulean heat, and the 
charge to be treated is contained either directly within the walls or 
enclosed in a vessel of very refractory material. The chief feature 
is, however, the use of “pyro-electrolytes” for the current-conducting 
material. With this name Mr. Steinmetz designates those refractory 
materials—such as refractory oxides, silicates, wolframates, chro- 























FIGS. I AND 2.—DIAGRAMS OF ELECTRIC FURNACE. 


mates, etc.—which have a comparatively high resistance at ordinary 
temperatures, but become good conductors when heated. Thus we 
have here the principle of the Nernst lamp applied to electric furnace 
work. 

The furnace is shown in Figs. 1 and 2, which represent a plan 
view and a sectional view, respectively. The illustrations are prac- 
tically self-explanatory; 3 and 4 are carbon rods embedded at the 
two terminals within the block of pyro-electric material. As in the 


Nernst lamp, preheating of this material is, of course, necessary. 
This may be done either from the outside, for example by means of 
a blowpipe, or from the inside by means of a carbon filament, 10, 
This carbon filament is thus analogous to the 


within the furnace. 
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auxiliary wire which preheats the oxide filament of the Nernst lamp. 

The voltage drop within the pyro-electric material is stated to be 
of the order of 1,000 volts per inch. The possibility of producing and 
maintaining easily a certain temperature within a rather wide range 
is the main claim made for this furnace. 


USE OF ELECTROLYTIC CHLORINE. 


While in some processes of electrolysis of chlorides (like the 
Browne process of separating nickel from copper and the Swinburne- 
Ashcroft process for treating complex sulphides) chlorine is made to 
go through a complete cycle and is used over and over again, the 
well-known commercial processes of electrolyzing common salt give 
caustic alkali and chlorine as final products of electrolysis. The 
chlorine is mostly used for making bleaching powder, but the low 
market price of the latter has induced the manufacturers to cast 
about for other uses of their electrolytic chlorine. In this connection 
a patent, granted on November 1 to Mr. C. Kellner (one of the 
inventors of the Castner-Kellner process), for the manufacture of 
cellulose, is of interest. 

The portions of plants from which cellulose is to be produced are 
treated with water, or preferably with milk of lime or a very weak 
solution of an alkaline carbonate or hydroxide, and after the excess 
of liquid has been removed, the plants are subjected to the action of 
electrolytically produced chlorine gas. This causes the incrusting 
substances (lignines) to be oxydized so extensively as to convert 
them into substances which, while in many cases completely soluble 
in hot water, are in all cases completely soluble in very weak alkaline 
liquids. 

ELECTRICAL TREATMENT OF AIR. 


In processes in which chemical effects are produced in gases by 
means of electric discharges—for instance, for the purpose of the 
fixation *of atmospheric nitrogen—the frequency of the discharges 
and the rate of the supply and removal of the gas under treatment 
must bear a certain relation to each other. A patent granted on 
October 25 to Messrs. J. E. Mitchell and D. Parks, refers to an 
apparatus in which the pump for the air supply operates in combina- 
tion with a device which removes the points of discharge from each 
other, means being provided for synchronously operating the elec- 
trodes and pump. 


BATTERY INVENTION. 


In a patent granted on November 1 to Mr. E. A. Sperry, a method 
of storage battery electrode manufacture is described, in which a 
carbonate of lead is precipitated from a solution of a lead salt and 
is then roasted to expel the carbon dioxide and to produce a highly 
porous oxide of lead which is applied to a grid as support. Another 
patent of the same inventor refers to details of construction of ter- 
minal connections for storage battery plates. 

Mr. J. Diamant, in a patent dated November 1, proposes to add to 
the electrolyte a “sulphonic acid,” derivative of methane in the elec- 
trolytic production of lead peroxide layers. For the sake of light- 
ness, Mr. C. B. Morgan (November 1) proposes aluminum plates 
provided with pockets as support for the active material. Mr. C. F. 
Mackey patents (October 25) details of construction of dry cells, 
Mr. E. G. Dodge (October 25) details of construction of clamps for 
battery electrodes, and Mr. L. W. Pullen (October 25) details of 
construction of a medical battery. 





CURRENT NEWS AND NOTES. 





PRIZE AND PENALTY BY TELEPHONE.—About two years 


ago a student graduating from Purdue University received his‘ 


degree over long-distance telephone. Another novel but not original 
use was made of the telephone a few days ago at Salem, N. J., when 
a hunter who had violated the game law entered his plea over the 
telephone and was fined $26 by the justice, who was at the other 
end of the line. 

STEAM ROAD OPERATED BY TELEPHONE.—The Duluth, 
Virginia & Rainy River Railroad Company is, according to the re- 
ports filed with the Minnesota State Railroad and Warehouse Com- 
mission, the only steam road in Minnesota using telephones to the 
exclusion of telegraphs. The report shows that 36.44 miles of tel- 
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ephone lines are operated by the road and no telegraphs. The road 
runs between Rainy Junction and Ashawa, a distance of 27.7 miles. 





TELEPHONY IN CHICAGO.—In an opinion on the telephone 
ordinance of 1899, Corporation Counsel Tolman has ruled that the 
Chicago Telephone Company shall pay the city 3 per cent. of its 
receipts from its telephones in the territory annexed after the pas- 
sage of the ordinance. Between $300,000 and $500,000 is involved. 
He also held that the company has no right to charge tolls within 
the city limits, and that the city can compel the company to enclose 
public telephones in boxes or booths. 





ELECTRICITY ON THE ERIE RAILROAD.—It is reported 
that the Erie Railroad management has under contemplation plans 
for the introduction of electric power for suburban service through- 
out New Jersey. The plans call for a central power station at 
Paterson, power to be distributed therefrom within a radius of 18 
miles. Some 51 miles of road in all will be affected by the change. 
Other large improvements to the company’s property are said to be 
under contemplation, involving a total outlay of $30,000,000. 





NO LOCOMOTIVES IN BROOKLYN.—The Long Island Rail- 
road has just contracted for its first electrical equipments. Last 
week for the first time in the history of Brooklyn every train of its 
big elevated system was operated by electricity. The entire locomo- 
tive force of the Brooklyn Rapid Transit was housed in the different 
elevated yards and motor cars and third rails did the rest. After 
many discouragements and delays the last of the antiquated loco- 
motives went into the yard and dumped their fires. The road is now 
trying to sell them. 

BURGLAR KILLED BY CURRENT.—A special dispatch of No- 
vember 1 from Montgomery, Ala., says: “James Hendrix, 22 years 
old, one of the most prominent young men of this city, was found 
dead early this morning on the roof of the American National Bank 
Building with a set of burglar’s tools lying near him. Apparently 
he had been killed by electricity while trying to cut a wire. In his 
pockets were dynamite, nitroglycerine, fuses and a pistol. Hendrix 
was dressed in his militia uniform and his plain clothes were found 
at the armory of the Montgomery Grays.” 





ORIGIN OF RADIUM.—Sir William Ramsay in a recent lecture 
on radium referred to the fact that not only is the proportion of 
radium to uranium in rocks wherever found apparently the same, 
thus pointing to the uranium origin of radium, but also that the 
amount of helium in the composition of rocks possibly affords an 
internal record of the rock. It is too early to offer a reliable asser- 
tion as to the origin of radium, yet there is reason for believing that 
uranium is its parent and predecessor. Possibly, therefore, uranium 
is an unstable element and slowly degenerates atom by atom into 
radium, the time of half loss being, say, a billion years. Radium 
again degenerates into helium and other products, which in turn go 
through relatively shorter periods of degeneration into more stable 
but relatively de-energized forms of matter. It was pointed out that 
the evidence was strong in favor of the belief that the energy lib- 
erated by radium and its emanations was internal energy of degrada- 
tion and not energy reflected from without. 

A PECULIAR TELEPHONE ACCIDENT.—An Indianapolis 
correspondent refers to a curious accident which caused the partial 
paralysis of James Adams, of that city. Mr. Adams is a subscriber 
to the services of the Central Union and the New Telephone Com- 
panies, the instruments of both standing close together on his desk. 
He called for a subscriber on the New instrument and while waiting 
for the answer, with the receiver at his ear, rested his chin on the 
top of the Central Union instrument. He received a shock which 
rendered him unconscious and he fell to the floor paralyzed from 
his waist down. He is expected to recover, although life was des- 
paired of for a time. Telephone men state that-they never heard of 
an accident like it, and give as a possible reason for such a result 
that Mr. Adams’ nervous system must have been in a peculiarly 
sensitive condition to be so affected. The ordinary telephone cur- 
rent is not sufficient to harm any one. Opponents of dual telephone 
service may find in this accident an argument in support of their con- 
tention rather out of the common. 











NOVEMBER 12, 1904. 


ELECTRICAL 


LETTER TO THE EDITORS. 
Copper vs. Iron Lightning Rods. 








To the Editors of Electrical World and Engineer: 

Stirs :—In looking over my scrapbook I find a report of a lecture 
by Prof. Lodge in which he states that in the case of a charged sur- 
face discharging to points “when copper was used, the discharge 
took place with a sharp crack. With iron the discharge produced 
less noise, and with a wet string hardly any; yet the latter was effi- 
cient in protecting the other two conductors.” He then maintained 
that “iron was quite as efficient a conductor as copper for ths pur- 
pose, and further that, due to the intensity of action, copper was 
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more likely to set up a side flash than iron.” But farther along he 
says, “although the latter (iron) in protected buildings had beén 
the cause of most lightning accidents.” It will thus be seen that, 
by his own admission, practice does not agree with the theory first 
quoted. It is plain to my mind why the copper should cause the 
intensity of action described, and consequently the superiority of 
copper over iron for the purpose of lightning protection. The 
copper being a better conductor than iron or a wet string, the dis- 
charges went with greater violence to the copper conductor, and as a 
consequence it should be a better protection from lightning to the 
surroundings than iron, and besides would carry the discharge to 
earth better than iron. 


BALTIMORE, Mb. ALFRED G. DELL. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Unipolar Dynamo.—SEIpENER.—An illustrated article on the de- 
sign of unipolar dynamos for which the author believes the pros- 
pects to be now good in connection with steam turbines. The 
main difficulties with unipolar dynamos have so far,been found in 
the high speed required for producing commercial voltages, and 
in the method of collecting the current at high speeds. The author 
first makes some remarks on Faraday’s disc machine and on Forbes’ 
cylinder machine; the latter offers a great mechanical difficulty in 
the necessity of balancing a solid cylinder; on the other hand, its 
e.m.f. is twice that of the disc machine for the same speed. The 
author proposes a double-disc machine, as shown in Fig. 1. If the 
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FIG. 


I.—UNIPOLAR DYNAMO. 


two discs are connected together by common conduction axle, the 
current is taken off at two points only, i. e., at the rims of the two 
discs, therefore at the points of maximum speed. Such a machine 
may, of course, be used for a three-wire system, if the neutral wire 
is connected by means of a brush to the common axle. The author 
recommends collecting the current laterally, since a disc revolving 
at a very high speed represents nearly a plane surface. He believes 
that a brush sliding on the side of the disc will make a very good 
and uniform contact at high speeds. He gives a diagram for the 
weights and sizes of machines generating 5 to 550 volts and running 
at a speed of 1,500 to 12,000 revolutions. He recommends making 
the discs of steel. When driven by steam turbines, running at a 
very high speed, he believes unipolar dynamos to have good pros- 
pects.—Zeitt. f. Elek. (Vienna), October 23. 


REFERENCES. 

Alternating-Current, Series Motor—WeicuseL_.—An article 
the theory of the circular diagram of the alternating-current, series 
motor. He shows that this diagram is identical in every respect 
with that of an ordinary choking coil. The complete analogy be- 
tween the two cases is pointed out.—Elek. Zeit., October 20. 


on 


‘Direct-Current Dynamos.—MArQUEYRO!F.—The first parts of what 


a remarkable improvement in the quality of the coal supplied, the 


appear to become an extended serial on the armature windings of 
direct-current dynamos. The article is illustrated by diagrams and 
is chiefly mathematical.—L’Eclairage Elec., October 15, 22. 

Multiple-Voltage Control of Motors—Meapve.—An article illus- 
trated by diagrams showing the principles of and connections used 
in multiple-voltage control of motors.—Power, November. 


LIGHTS AND LIGHTING. 


Temperature of the Arc.—WAIDNER AND Burcess.—An account of 
an experimental research, the results of which, taken together with 
those of former investigators, show that the photometric methods 
based on the extrapolation of Wien’s equation give the “black body 
temperature of the arc” (pure graphite) as at least 3,750° absolute 
temperature, so that its true temperature must be higher than this. 
It is not possible to state how much, in the absence of more definite 
knowledge concerning the departure of carbon from black body 
radiation. In the light of the best evidence that is at present avail- 
able it would seem that the true temperature of the hottest part 
of the positive carbon is between 3,000 and 4,000° absolute temper- 
ature (2,727 and 3,727° C.).—Phys. Rev., October. 

REFERENCE. 


Renewal and Tests of Lamps.——Wilmshurst has recently made the 
following proposals: First, to renew periodically consumers’ lamps, 
free or on easy terms; secondly, to inspect periodically consumers’ 
lamps in situ; thirdly, to test, free of charge, and report on, con- 
sumers’ lamps. With respect to these proposals an extended dis- 
cussion has been going on for considerable time and is still being 
continued, each issue containing the opinion of four or more station 
engineers or consulting engineers. At the conclusion of the discus- 
sion a summary will be given.—Lond. Elec. Times, every issue, be- 
ginning with July 28, up to October 20. 


POWER. 


Boiler House Economies.—SHAWFIELD.—A communication refer- 
ring to the paper of Downe, recently noticed in the Digest. The 
writer contradicts the too-easily accepted theory that mechanical 
stokers are “an infallible cure for heavy fuel bills.” He has had 
considerable experience with both methods of firing, and has car- 
ried out experiments lasting several months with different classes 
of mechanical stokers, and in every case the result has shown that 
the machine stoker is inferior to the human variety in respect both 
of steam-raising capacity and economy. “It is true that in large 
stations the adoption of mechanical stokers will somewhat reduce 
the wages bill; but if, in a station like Edinburgh, the maintenance 
of the stokers worked out 13.36 cents per ton of coal consumed, 
the net saving must be very small indeed.” The bonus system for 
firemen, advocated by Downe, would appear likely to be productive 
of excellent results, but in fairness to the men, it would be better 
that the basis upon which the bonus is calculated should be the 
pounds of water evaporated per pound of coal burned, rather than 
the pounds of coal burned per unit generated. He emphasizes the 
necessity of testing the calorific value and ash percentage of every 
load of coal which is delivered. By constant testing he has obtained 
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calorific value having increased nearly 20 per cent. during the last 
three years, although the coal was supplied, from the same seam at 
the same colliery tluring the whole of that period—Lond. Elec., 
October 7. 

REFERENCES. 


Hydro-Electric Plant.—BicNami—An illustrated description on 
the hydro-electric station in the Valais County in Switzerland. This 
plant is stated to utilize the highest head of water in the world. The 
height of the waterfall is 3,116 ft. and the fall utilized is 3,018 ft. 
Under this condition and with an efficiency of 75 per cent. at the 
turbines each liter of water per second gives 9.2 hp. There are 
four 500-hp alternators generating single-phase alternating current 
at 6,000 volts. The dynamos run at a rate of 1,000 revolutions.— 
Elec. Rev., October 29. 

Heat Radiation from Steam Pipes——A communication with ref- 
erence to a recent article of Davies. The writer points out that the 
better classes of asbestos used for non-conductive purposes are far 
superior to the so-called asbestos compositions and millboard.—Lond. 


Elec., September 30. 
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Worm Reduction in Tramway Equipment.—Domon.—An article 
stating that the Oerlikon Company is making a new attempt to apply 
an improved worm gear and other contrivances to trolley car equip- 


ments. A car with the new equipments has been installed on the, 


Oerlikon-Zurich trolley line. Besides the wear-and-tear question, 
which is sure to turn out to the advantage of the worm reduction 
gear, it has already been possible to ascertain that the worm reduc- 
tion car runs more smoothly than the car with spur gear, and, be- 
sides this, without noise from gears, and without the hammer blows 
caused by the heavy motors being rigidly journaled on the car axles. 
Moreover, with exactly the same controllers, the transition from one 
speed to another is smoother, which is accounted for by the higher 
speed and lighter mass of the motor. The.energy consumption tests 
have shown that there is practically no difference between the two 
systems in this respect, which means that. the over-all efficiency is 
the same. When the car is running down grade by its own weight, 
the efficiency (backward) of the worm is less than that of the spur 
gear. The difference is illustrated by the fact that the worm gear 
car will start on only % in 100, track conditions and car weights 
being equal. This backward efficiency is, however, of quite second- 
ary importance and would only have to be; taken into consideration 
if the use of regenerative principles were ‘contemplated. The main 
features of the new equipment with worm reduction gear are, besides 
the improved worm gear with its ball thrust bearings, the flexible 
and insulated connection between the worm and the motor shaft, 
the insulation of the motor itself, and the position of the motor at 
the side of the track, which makes it accessible from the side with- 
out the use of pits. In the car equipment referred to the two 
motors are fixed insulated on the suspended frame of the track, and 
transmit each 20 hp measured on the tire, the motor running at 1,200 
r.p.m. for the standard speed of 9% miles an hour. The worm re- 
duction gear fixed on the extended axle outside the car wheel secures 
quite smooth running and especially starting. The gear has been 
designed so as to be extra strong.—Lond. Elec. Rev., October 21. 


Trolley Cars——A.tpwortu.—A British Municipal Tramway Asso- 
ciation paper on the equipment and maintenance of cars. He first 
makes some general remarks on the design of cars and the con- 
struction of the motors. He has tried several kinds of white metal 
for lining motor and armature bearings, also solid gunmetal arma- 
ture bushes of different mixtures; the latter, however, are not being 
renewed, but when worn down are bored out and run up with white 
metal, instead of being scrapped. This has been found to answer 
well, besides effecting some saving. A metal is now being tried 
for lining, composed of three parts virgin spelter and one part block 
tin, which is considerably harder than any other white metal tried. 
This has not been in use sufficiently long to enable particulars to 
be given on mileage to be obtained from bearings so lined, but so 
far they have given good results, the journals being in excellent 
condition, and the author believes they will give a considerably in- 
creased mileage. He also thinks that considerable advantage would 
result from having commutators ground true, instead of being 
turned up in the lathe. He also makes some remarks on trolleys, 
brakes, wheels and axles and gives rules as to inspections and reports 
and on the equipment of repair shops.—Lond. Elec., September 30. 
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INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Canada.—JouNnson.—Some statistical notes on electrical progress 
in Canada. The writer first gives rather full statistical data on 
telegraphic traffic in the various countries of the world. Canada 
in 1903 had 36,780 miles of line, and 96,728 miles of wire, and her 
record is 5,313,800 messages, or about one message for every in- 
habitant. Electric railway construction of Canada comprised in 
1903 single track, 454.75 miles, and double track, 192.54 miles, while 
the number of passengers carried in 1903 was 167,704,000, or about 
31 times the population. The writer then gives some data on tel- 
ephony and on electric light, heat and power companies. The number 
of the latter was 80 in 1891 and 316 in 1903. Ontario has 63 per 
cent. of all stations.—Cassier's Mag., November. 


REFERENCES. 


Fittings—Full illustrated descriptions of various fittings and ap- 
pliances for electric lighting, heating and cooking made by English 
companies. The description covers 28 pages.—Lond. Elec. Rev., 
October 21. 

Switchboard.—Rowe.—The first article of an illustrated serial on 
modefn high-potential switchboard practice.—Elec. Rev., October 29. 


ELECTRO-PHYSICS AND MAGNETISM. 


Properties of Current-Bearing Matter—Heyit.—An account of 
further investigations of the question whether the physical proper- 
ties of matter are changed by an electric current passing through 
it. His present researches related to tensile strength and melting 
point and the results were negative. The author found that any 
change in the tensile strength of iron for a current density of 2,000 
amp. per square centimeter cannot exceed one-half of one per cent., 
and for copper, with a current density of 1,000 amp. per square cen- 
timeter, the alteration cannot exceed one-fifth of one per cent. Any 
change in the melting point of tin for a current density of about 
2,500 amp. per square centimeter can hardly exceed 2°. There is, 
however, some reason to believe that a more powerful method would 
definitely show a small rise in the melting point.—Phys. Rev., Oc- 
tober. 

Radioactivity from Crude Petroleum—Burton.—An account of 
an investigation in which he found that fresh, crude petroleum con- 
tains a strongly radioactive gas which is similar in its rate of decay 
—and also in the rate of decay of the induced radioactivity which 
it produces—to the emanation from radium and to the emanations 
obtained by a number of experimenters from mercury and from 
certain waters fresh from the earth. There are indications of the 
existence in crude petroleum of slight traces of a radioactive sub- 
stance more persistent than the radium emanation.—Phil. Mag., 


October. 

Conductivity of Spark-Gaps.—BoyNnTton.—In a study of the high- 
frequency (Tesla) induction coil it has been found that the resistance 
of the spark-gap in the primary circuit might be of the order from 
100 ohms down to 10, or possibly even 5 ohms. In a recent inves- 
tigation by the writer, who used as spark-gap zinc knobs of about 
2 cm. diameter mounted on glass standards, it was found that for a 
part of the time at least the spark-gap offers a resistance of much 
less than 1 ohm to the passage of a large oscillatory discharge.—Phys. 


Rev., September. 
ELECTRO-CHEMISTRY AND BATTERIES. 


Refractory Materials—Firz Grratp.—An article on the various 
refractory materials which may be used as a furnace lining in elec- 
tric and resistance furnace. While for many purposes the ordinary 
refractory materials; such as silica, magnesite, dolomite, etc., may 
be used, yet when the temperature is much above that used in ordi- 
nary furnaces, it becomes necessary to look for some other substances. 
The most promising ones for this purpose are certain products of 
the electric furnace and especially certain compounds of carbon and 
silicon, which the author calls silico-carbides. He gives a review of 
the literature of the subject and then describes some experiments 
made by himself. The use of silico-carbides is limited by their 
conversion into carborundum at high temperature. They are, there- 
fore, useful within the considerable range of temperature between 
that at which ordinary refractory materials break down and the 
temperature of formation of crystalline carborundum. In many 
cases a comparatively thin layer of silico-carbides is sufficient to 
effectively protect fire bricks from fusion; but to substitute bricks 











NOVEMBER 12, 1904. 


made by silico-carbide for fire bricks, dispensing with the latter 
altogether, is not advisable, since the silico-carbides are much better 
heat conductors than ordinary fire bricks. Hence, if they are used 
alone they cause a serious loss of heat and should not be used in 
general. Silico-carbides are fairly good electric insulators, although 
probably better conductors than ordinary fire brick heated to the 
same temperature. The author then describes methods of moulding 
silico-carbides into bricks or tiles; a very satisfactory bond is gas 
tar. When an article of great mechanical strength is required and 
the use of tar is objectionable, the method of making the article is 
by causing the particles of the silico-carbides to frit together by 
oxidation. When the temperature in the furnace is above that of 
the formation of carborundum, it may be advisable to use carbo- 
rundum in the first place, although it is possible to use the silico- 
carbide at first, allowing it to be converted into carborundum in 
situ. The same binding agents may be used for carborundum as 
for silico-carbides. The oxidation method mentioned above is also 
applicable. Another method of making articles of carborundum is 
by re-crystallization. The temperature limit to the use of carbo- 
rundum is reached when it decomposes, silicon escaping as vapor 
and the carbon remaining as graphite. At temperatures above this 
decomposition there appears to be no refractory “material that can 
be used except carbon. The best form of carbon for this purpose 
is charcoal, since its electrical resistivity is high. The article is con- 
cluded by a description of methods for the analysis of silico-carbides 
and carborundum.—Electrochem. Industry, November. 


Refractory Materials—E. K. Scott aNnp Fitz GerAtp.—A com- 
munication by Scott describing some experiments in which chunks 
of magnesite were shrunk in the electric furnace, to drive off all 
carbon dioxide. The material thus obtained is very hard and has a 
fine crystalline structure. He proposes to use it for refractory lin- 
ings. In a communication on the same subject, Fitz Gerald remarks 
that while this electrically-shrunk magnesite may be quite useful 
for the highest temperatures attainable in gas furnaces, it is not 
refractory enough for the electric furnace. It is not as refractory 
as silico-carbides or carborundum.—Electrochem. Ind., November. 


The Film on the Aluminum Anode—Mortt.—An article in which 
the author discusses the method of formation of the insulating films 
upon the aluminum anode, its composition and chemical nature in 
the light of the general phenomena of colloidal precipitation. Solu- 
tions of chromates, phosphates, tartrates, citrates, etc., strongly pre- 
cipitate colloidal aluminum hydroxide. The same electrolytes pro- 
duce an insulating film and aluminum anodes. These films also 
show absorptive phenomena similar to those observed in colloidal 
precipitation. It is found that film formation on an aluminum anode 
and colloidal precipitation are closely allied phenomena. The writer 
first considers the composition of the film and reaches the conclu- 
sion that it consists of aluminum hydrate combined with basic salts 
of aluminum, or, stating it in another way, the film consists of alu- 
minum oxide, water and an acid radical. The aluminum hydroxide 
is first produced on the aluminum anode, and this reacts with the 
electrolyte. The phenomena of taking up the acid radical from the 
electrolyte is called absorption, and here the valence of the acid 
radical is of decisive importance. The loose and incoherent alumi- 
num hydroxide absorbs the acid radical by its great chemical affinity, 
to form a very hard, dense, insoluble solid, which produces great 
insulating power. The necessary thickness of the insulating film 
varies with different electrolytes. Citric acid, trivalent, has ex- 
tremely precipitating power and so films formed at 20 volts are much 
thinner than those formed in sulphates. This is typical. Electro- 
lytes containing acid radical of high valence give high critical volt- 
ages and films of great specific resistance and high dielectric strength, 
and thus thinner films are obtained so that less coulombs are re- 
quired for the formation of the film. This explanation should 
enable one to find new electrolytes suitable for electrolytic rectifiers 
and condensers.—Electrochem. Ind., November. 


REFERENCES. 


Catalysis and Electrolysis —THatcHER.—An illustrated article giv- 
ing some examples of catalytic effects in electrolysis. He deals 
especially with the effect of catalytic agents on the oxidation of a 
sodium thiosulphate solution with platinized platinum anode, and 
mentions that poisons, i. e., substances which have a poisonous effect 
on the human system, also exert an inhibitory influence on reactions 
in which platinum black acts catalytically. The poison mostly used 
by him was mercuric cyanide. His examples illustrate the use of 
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catalytic agents in analyzing electrode, processes and for practical 
uses in synthetic electrolyses—Electrochem. Ind., November. 


Storage Batteries—Howatrt.—An article giving practical rules on 
the maintenance of storage batteries in electric stations. The author 
discusses especially the rates of charge and discharge and methods 
of determining the end of a charge. He considers the hydrometer 
test and the measurement of the voltage as the only satisfactory 
ones. He then describes how to deal with such troubles as low cell 
voltage, reduced capacity, shedding, sulphatation, reversal of nega- 
tive plates and buckling of plates.—Power, November. 


Chemical Industries in the United States—Scuweitzer—A long 
abstract of a lecture on our chemical industries and how to promote 
them. While the United States is now leading the world in most 
metallurgical arts and in numerous chemical industries, we are 
behind Germany in the industries of artificial dyestuffs and fine 
chemicals. The writer discusses the various points on which the 
development of a chemical industry depends in a country. He dis- 
cusses at some length the influence of legislation and urges the abol- 
ishment of the internal revenue tax on alcohol for industrial pur- 
poses; such alcohol should be denaturalized, i. e., rendered unfit 
for drinking, by means of the addition of various ingredients.— 
Electrochem. Ind., November. 

Ferro-Alloys.—Scuoi.t.—A conclusion of his serial on the meth- 
ods of manufacture of various ferro-alloys in electric furnaces and 
the present condition of this industry. The writer deals with ferro- 
silicon, ferro-chromium, ferro-manganese, ferro-tungsten, ferro-van- 
adium and ferro-molybdenum.—Electrochem. Ind., November. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Comparison of Small Inductances at High Frequencies.—TAyuor. 
—A description of a resonance method for comparing small induc- 
tances at high frequencies. The method affords at the same time 
a determination of the period with fair accuracy. The arrangement 
of the apparatus is shown in Fig. 2. Let C, be a capacity in series 
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FIG. 2.—DIAGRAM OF APPARATUS. 


with spark-gap and the inductance, L,, while from two points a few 
centimeters apart on the circuit is run an auxiliary circuit consist- 
ing of the capacity, C,, in series with inductances, Lc and L, and 
having an iron constant in junction at T. The inductance, L, may 
be varied by moving the slider, S, until the auxiliary circuit is in 
resonance with the main circuit, which will be indicated by the max- 
imum deflection of the galvanometer connected with the iron-con- 
stant in junction at 7. Le is the inductance which is to be deter- 
mined. The auxiliary circuit is first brought into resonance with 
the primary circuit, while Lc is inserted in the auxiliary circuit; 
then L is cut out and resonance is again established by moving 
the slider, S, whose position is read on a scale. The change of the 
inductance of L can be easily calculated—Phys. Rev., October. 


High Temperature Measurements.—A. L. Day AND ALLEN.—An 
account of the way in which the high-temperature scale of the Reich- 
sanstalt was reproduced in Washington by means of thermo-couples 
and melting points. The temperatures were measured with thermo- 
elements exclusively. The authors used a set of four elements cut 
successively from the same roll of wire, which, when joined to- 
gether, proved to be identically alike in their readings over the 
range of temperature covered by the gas scale of the Reichsanstalt 
(250° to 1,150° C.), within the limits of observation error. These 
were taken to the Reichsanstalt and measured in the original melt- 
ing-point furnace with the same elements in terms of which the gas 
thermometer scale had been expressed, and five careful comparisons 
made. These were the melting points of the pure metals, cadmium 
(in air), zinc (in air), antimony (reducing atmosphere), silver (re- 
ducing atmosphere), and copper (in air). The elements were then 
further compared in an electric furnace and the melting points of 
the same group of metals again determined in the laboratory of the 
Geological Survey. The metals used, however, were from other 
sources than those which had served for the calibration at the Reich- 
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sanstalt. When this set was finished it was found that, although 
all the constants in the measuring apparatus—thermo-elements, re- 
sistances, standard cells, metals, ete—had been changed in the trans- 
fer from the Reichsanstalt to the Geological Survey at Washington, 
the aggregate error nowhere exceeded 1° over the entire range from 
250° to 1,150°. The following melting points were found by the 
authors, being given in degrees C.: Cadmium, 321.7°; zinc, 420.0°; 
silver, 962.2°; copper in air, 1,065.3°, and copper in a reducing at- 
mosphere, 1,083.6°. For everyday use several more thermo-couples 
were made, of which two were of a new design, which is shown in 
Fig. 3. This has proved very effective in the determination of melt- 
ing points of non-metallic substances. The hot junc- 
tion is protected from the melting charge by a casing 
of platin-iridium (0.1 mm. thick) and by a protect- 
ing tube of refractory Berlin (Marquardt) porcelain 
(1.5 mm. thick). The new form amounts to nothing 
more than the ordinary form of platinum—platin- 
rhodium element with the platinum wire insulated 
from the other by a very slender porcelain tube an.| 
the platin-rhodium wire broadened out and wrapped 
around this tube like a cap over the portion which 
dips into the charge. The hot junction is then the 
lower extremity of the cap, where the platinum wire 
emerges from its insulating tube and is welded inside 
‘ the platin-rhodium cap. The electric furnace used 
FIG. 3.—MEAS- was in general design similar to that of the Reich- 
URING HIGH sanstalt.—Phys. Rev., September. 
TEMPERA-_ Electric Clock.—An illustrated description of an 
TURES. electric clock, which in principle is a combination 
of the ordinary type of clockwork with an elec- 
trically-operated mechanism which keeps the clock continually 
wound up. A _ soft-iron pivoted armature swings between the 
pole pieces of two electromagnets, and when attracted by the 
latter assumes a horizontal position, thus stretching a spiral spring. 
The tension of this spring drives the whole clockwork through a 
pawl attached to the armature, engaging with a ratchet wheel con- 
nected with the gear train of the clock.. As the clock runs on, the 
armature is more and more deflected from the horizontal. When this 
deflection has reached a predetermined value, a current impulse is 
sent through the magnets by a special device, and the armature is 
again drawn back into the horizontal position. To insure continuity 
during the fraction of a second occupied by this action, the clock 
movement is driven by a second small spring, which is put under 
tension by the movement of the armature itself. Two dry batteries 
are generally employed for furnishing the current—Lond. Elec., 


October 7. 
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Selenium for Photometry—TowNsenp.—An illustrated description 
of a series of experiments made to find whether the change of re- 
sistance of selenium under illumination may be used for measuring 
illumination. This would reduce photometry to a simple mechanical 
process. The main difficulty lies in the fact that selenium is more 
sensitive to some wave lengths than to others. For this reason it 
cannot be used at present as a light standard, but may be used for 
the purpose of comparison between similar lights. For measuring 
the illumination of a room, however, it is extremely convenient and 
quite accurate enough.—Elec. Rev., September Io. 

Automatic Commutator.—Gray.—An illustrated description of an 
improved apparatus for automatically placing a galvanometer in 
the circuit of a condenser, which was being charged and discharged 
in rapid succession, just long enough to measure ballistically a single 
charge or discharge. The apparatus may be employed wherever it 
is desired to single out for measurement a phenomenon which occurs 
periodically, provided the intervals between recurrences are not too 
short—Phys. Rev., October. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Resonance in Wireless Telegraph Circuits ——Ptrrce.—To be enabled 
to foresee the extent to which confusion may be avoided in the simul- 
taneous operation of a great number of wireless telegraph circuits, 
it is important to ascertain quantitatively the relative energy com- 
municated between various dissonant circuits compared with the 
energy communicated between circuits in unison; that is, to ascer- 
tain the shape of the curve made by plotting the received energy 
(or the current in the receiving circuit) as a function of the periods 
The writer has measured the relative energy 


ef the two circuits. 
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in the receiving circuit for several variations of the capacity and in- 
ductance of both the sending and receiving circuit. The measure- 
ments show that the phenomena may be made to give sufficient reg- 
ularity to permit of quantitative study. The results are given in 
the form of resonance curves obtained under different conditions. 
These curves show strikingly the necessity of tuning the condenser 
circuits to resonance with the masts.—Phys. Rev., September. 
REFERENCE. 

Balancing of Telegraph Cables.——Gaye.—The continuation and 
conclusion of his long and highly mathematical article on the duplex 
balancing of telegraph cables. On account of its mathematical nature 
it cannot be briefly abstracted, but it may be said that the writer 
not only shows the application of Heaviside’s methods to the general 
problem of a long cable duplex balance, but extends them so as to 
include the case which had been omitted in the mathematical work 
both of Heaviside and Hockin, and which deals with the curves of 
current and pressure entering a cable through both a terminal re- 
sistance and capacity. This corresponds to the practical case of the 
condenser bridge duplex system where it has always been the prac- 
tice to introduce a differentially adjustable rheostat between the key 
and condensers.—-Lond. Elec., October 7 and 14. 

MISCELLANEOUS. 
REFERENCE. 

Thawing out Frozen Water Pipes—Maver.—An illustrated article 
on the use of electric current for thawing out frozen water pipes. 
The author describes convenient apparatus for this purpose and gives 
diagrams and connections.—Cassier’s Mag., November. 
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Improvements in the Valve Mechanism of Air Com- 
pressors. 

A Grand Prize has been awarded by the Louisiana Purchase Ex- 
position to the Laidlaw-Dunn-Gordon Company, of Cincinnati, who 
installed the two large compressors located in Block 33, of Ma- 
chinery Building. One of the machines has a capacity of 1,300 cu. 
ft. of free air per minute when running at 125 revolutions, and is 
used to supply the general compressed air requirements of the Ex- 
position, while the other is capable of furnishing 530 cu. ft. and sup- 
plies the transportation exhibits. The large machine is fitted with 
an improved type of valve gear, the distinguishing feature of which 
is the novel manner of using poppet valves for controlling the open- 
ing of the discharge in combination with the semi-rotary, mechan- 
ically-moved valves for controlling the closing of the discharge and 
the opening and closing of the suction. 

A mechanically-moved valve of the semi-rotary type is placed in 
each end of the cylinder, controlling not only the opening and clos- 
ing of the suction, as in previous designs, but also controlling the 
closing of the discharge. This valve opens to the discharge early 
in the stroke, but a series of poppet valves, placed directly over 
the rotary valve, prevent communication between the interior of 
the cylinder and the discharge pipe until the compression in the 
cylinder has reached the discharge pressure. These poppet valves 
then open and remain open until after the mechanical valve has 
closed the discharge from the cylinder at the end of the stroke, 
having a cushion of high-pressure air underneath, and the entire 
return stroke in which to seat themselves. In this manner the neces- 
sity for heavy discharge valve springs, which is the chief objection 
to the poppet discharge valves, is obviated, and noiseless operation 
with a minimum amount of air friction is insured, the complete 
elasticity and simplicity of the ordinary poppet construction being 
retained. By means of this gear the speed restriction due to the 
appreciable time required for the seating of the poppet valves is 
removed, and, as in the case of the steam engine, the only remain- 
ing speed restriction is the valve area, which may be proportioned 
for high efficiency at speeds impossible in a poppet valve machine. 

The steam valve of this compressor includes the usual advantages 
of separate Corliss steam and exhaust ports with small clearance 
and correspondingly high economy, the Corliss releasing gear, how- 
ever, with its consequent speed restriction, being eliminated. The 
small compressor, which furnishes air for the transportation ex- 
hibits, is fitted with a semi-mechanical valve gear controlling the 
opening and closing of the low-pressure suction only. The chief 
point of interest in this machine is the fork frame construction, in- 
volving the use of a solid forged crankshaft, instead of the usual 





built-up type. 











NOVEMBER 12, 1904. 


ELECTRICAL WORLD anpd ENGINEER. 


TPT 





833 
: Pas nek a om . _ 1 
ee ; ‘ ’ 


>a 
He 


i 





Fic. 1.—GENERAL VIEW oF LEWIS AND CLARK CENTENNIAL EXPOSITION IN ITS PRESENT CONDITION. 


Lewis and Clark Exposition. 


The attention of the electrical and technical public is directed to 
the Lewis and Clark Centennial and American Pacific Exposition 
and Oriental Fair, which is to be held in Portland, Ore., during 
the summer of 1905. The Exposition will commemorate the cen- 
tennial anniversary of the arrival of Captains Lewis and Clark and 
their band on the North American shores of the Pacific Ocean to 
establish title and explore what was then an unknown region. 

When the Exposition opens its gates on June 1, 1905, it will rep- 
resent an expenditure of $5,000,000, part of which is to be furnished 
by the United States Government. The location chosen for the Ex- 
position consists of 190 acres of land on a lake of nearly 300 acres 
in surface area, situated in the northwestern part of the city near 
one of the best residential districts. The ground is in two pieces, 
separated by the lake, and they will be connected by an arched bridge. 
On the side nearest the city there are over 130 acres of rolling ground, 
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will be connected with the mainland by a bridge 2,000 ft. long, which 
will be the Midway or Pike of the Fair, and will be called the Trail 
and Bridge of Nations. On each side of the bridge for about goo ft. 
the concessions will be located, the remaining 1,100 ft. being taken 
up with arched construction. The bridge will end at the main 
entrance of the Government Building, and besides being a unique 
feature it will afford a grand view of the Exposition grounds and 
of the surrounding and distant scenery, which cannot be surpassed. 
For a background there are timbered hills rising several hundred 
feet, while to the eastward lies the Columbia River Valley, with 
the Cascade Mountain Range for a boundary, in which are seen 
Mounts Jefferson, Hood, Adams, St. Helens and Rainier, all cov- 
ered with perpetual snow, while between the Exposition grounds 
and the mountains flow the Willamette and Columbia Rivers. On 
these may be seen at all times numerous deep-water craft and inland 
steamers. 

Transportation to the grounds will be furnished by the lines of 
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the Portland Railway Company and the City & Suburban Ralway 
Company. Both have recently built additional tracks to the grounds, 
and have also been relaying their roads with heavier rails in order 
to take good care of the traffic during the Exposition. The systems 
of the two companies are so arranged that each has the use of two 
sets of lines running on different streets, but coming together in 


which reaches an elevation of over 100 ft. above the level of the lake; 
on this portion are erected the main buildings, many of which are 
nearing completion. Here also is located a park of about 50 acres, 
covered with many large evergreen trees and native shrubs. 

Across the lake is a peninsula of about 60 acres, on which the 
Government buildings and exhibits will be placed. This peninsula 
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the center of the city at the principal transfer points, so that the 
street railway service will be equivalent to four distinct lines to 
the grounds. Long before the Exposition opens, the recent consol- 
idation of the two railway companies to form the Portland Consol- 
idated Railway Company will be effective, and comprehensive ar- 
rangements will have been completed for the expeditious and har- 
monious handling of the Exposition traffic. A double-track, one-way 
loop at the main entrance will be used by all! the lines centering there. 

The grounds, buildings, bridge and park will be illuminated with 
incandescent lamps. All buildings will be outlined, 8-cp frosted 
lamps being used for this purpose. The roadways and bridge will 
be illuminated from post electroliers, as also will be the boulevards 
along the lake. The park will be lighted by 7,000 incandescent lamps. 
These will be placed among the trees and shrubbery and along the 
paths and walks. 

It is the intention of the management to decorate many of the large 
fir trees in the park, and, as some.of them are over 200 ft. in height, 
the effect produced will be impressive. The Government Building 
is designed in the Mission renaissance style. On each end of the 
main structure there will be an electric tower 260 ft. high. The 
ends of the main building are flanked by peristyles connecting smaller 
structures. 

The Midway or Trail, built over the water, will present an unusual 
construction, and its brilliant lights, together with the great amount 
of illumination on the lake, will make the scene a most attractive 
one. The design and supervision of the electric installation is under 
the direction of James R. Thompson. Current for the lighting and 
power of the Exposition will be furnished by the Portland General 
Electric Company from a new steam turbine plant which is building 
near the grounds to supplement the power received from the com- 
pany’s water power plant at Oregon City. The principal exhibit 
buildings are already under roof, and are prepared for the storage 
of such exhibits as may be shipped from St. Louis at the close of 
its Fair. 

Henry W. Goode, president of the Portland General Electric 
Company, is president and director-general of the Exposition; 
Henry E. Reed is secretary and director of exploitation and pub- 
licity, and Oscar Huber is director of works. 





Timber Preserving Plant at the Exposition. 


The rapid destruction of the great forests of this country has 
forced upon the railroads a very serious problem in connection with 
the supply and preservation of timber and outdoor construction, 
especially ties. Since the supply of timber for this purpose will 
probably decrease as time goes on, many efforts have been directed 
to perfecting processes to preserve the ties from insects and decay. 
The Ayer & Lord Tie Company, Chicago, has erected a number of 
large plants for this purpose in different parts of the country and 
has placed on exhibition at St. Louis, west of the California and 
South Dakota gold mine exhibits, between Intramural Railway 
Stations 12 and 13, a model plant, capable of doing commercial work. 
The timber being treated is placed in air-tight cylinders, where it is 
first subjected to steam under pressure to remove all air from the 
pores of the wood, after which the air and steam are exhausted. For 
producing a vacuum, a Deane single-cylinder, horizontal, direct- 
acting, wet vacuum pump is used, in which the piston rod stuffing 
box and the piston are submerged. After all vapor and gases are 
removed, creosote is pumped into the tank and forced into the wood 
by pressure. The pressure pump in this equipment is designed to 
work against 300 pounds pressure per square inch, and is of the 
Deane duplex type, with double plungers instead of pistons. The 
advantage of the plunger type of pump is that the packings are on 
the outside, where leakage is immediately detected. 

A single-cylinder, fly-wheel air compressor, having a 6-in. steam 
cylinder, a 6-in. air cylinder and a 6-in. stroke, is next used to force 
air into the tank, displacing the creosote and returning it to an 
elevated storage reservoir.. This machine was built by the Clayton 
Air Compressor Works. The air cylinder of the compressor is 
completely water jacketed, both on the sides and heads, and the 
valves and seats are self-contained and removable. The fly-wheels 
are extra heavy, so that ithe machine will operate satisfactorily at 
very low speed, if necessary. 
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Report on the Wireless Telegraph Communication Be- 
tween St. Louis and Chicago. 





On the 14th of September a series of wireless telegraph tests 
were made between the St. Louis Exposition and the city of Chicago, 
which, while not the longest overland transmission tests which have 
thus far been made, were nevertheless the most important land tests 
yet made. 

The De Forest Wireless Telegraph Company, which has ten outfits 
and seven operating stations at the St. Louis Exposition, had suc- 
ceeded in successfully signaling between their station on the Expo- 
sition grounds at St. Louis and the city of Springfield, a distance of 
103 miles, and subsequent tests led them to believe that it was pos- 
sible to successfully maintain communication with Chicago, a dis- 
tance of upward of 300 miles. 

After certain preliminary tests they were on the point of officially 
opening the communication between these two cities, when Prof. 
Goldsborough, chief of the Department of Electricity, requested 
that they should defer this for a few days until the 14th of Sep- 
tember, this being “Electricity Day,” and he called upon the Group 
Jury 71, that on “Telegraphy and Telephony,” which embraced au- 
tomatic telephony and telegraphy, automatic telephone exchanges, 
wireless telegraphy, wireless telephony, etc., as well as the general 
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FIG. I.— WIRELESS STATION. 


fields of telegraphy and telephony, requesting that they should take 
official cognizance of the tests made on Electricity Day, and thus 
identify themselves with the programme of the day. 

The jury, after carefully considering the matter, decided that if 
the entire tests were placed in the hands of the jury they would 
arrange a series of tests to be carried out on this occasion, and 
that these tests would constitute part of the official work of the 
jury, and thus affect any decision they might make regarding the 
awards given in this class. 

The necessary arrangements were made and the chairman of the 
jury, Mr. William J. Hammer, of New York City, and Prof. James 
C. Kelsey, of Purdue University, went to Chicago to take charge of 
the station at that city. The names of the other members of the 
jury who remained at St. Louis were Mr. Gaston Roux, of Paris, 
vice-chairman; Prof. A. S. Langsdorf, of Washington University ; 
Dr. A. E. Kennelly, Harvard University; Dr. F. Benedict Herzog, 
New York, and Mr. A. I. de Costa Couta, of Brazil. 

The members of the various other group juries in the Department 
of Electricity, and the members of the International Electrical Con- 
gress, were invited to be present at the St. Louis end and witness 
the tests. 

Although the members of the jury had little doubt, as a result of 
their investigations, of the ability of the De Forest apparatus to 
succesSfully transmit messages to Chicago, they were aware that 
certain doubts had been expressed of the success of the transmission 
of messages to Springfield, which is only about one-third of the dis- 
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tance, and realizing that there would perhaps be the suspicion in 
many minds of a possible collusion between the wireless operators 
and the telegraph and telephone companies, they endeavored to ar- 
range a series of tests which should demonstrate beyond peradventure 
the success of the test messages. 

The following were among the tests which were made and which 
seemed to the members of the jury and to others present as quite 
conclusive. 

Mr. Hammer, the chairman of the jury, before leaving for Chi- 
cago, wrote out a message in duplicate, both copies of which he 
sealed up, taking one with him and leaving the other with the vice- 
chairman, Mr. Roux, the latter copy to be opened only when Mr. 
Hammer gave the signal from Chicago. 

Arrangements had been made to give the jury control of the long- 
distance telephone line between the mast at the Exposition grounds 
and the mast on the lake front at Chicago for a period of three 
hours, and on Mr. Hammer giving the signal from Chicago the 
message was opened in the presence of the jury and handed to the 
operator. The time was taken with five stop watches at both ends 
of the line, which had been set and compared over the long-distance 
telephone, and immediately upon receipt of the message at Chicago 
it was telephoned back to St. Louis. Attention was called to the 
fact that the word “indissolubly” had been left out of the message, 
and the answer came back that this had been purposely omitted as 
an additional test. The message, which was otherwise exact, took 
three minutes in transmission and was as follows: 

“The names of Faraday, Hertz, Branly, Popoff, Lodge, Muir- 
head, Marconi, Tesla, Edison, De Forest, Dolbear, Braun, Fessenden, 
Slaby, Arco, Rochefort, Shoemaker, are among those names indis- 
solubly connected with the principles and the applications of wire- 
less telegraphy.” 

At the Chicago end of the line, in addition to the two members of 
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the jury and the operators of the De Forest Company, were repre- 
sentatives of the telegraph and telephone interests, the technical and 
daily press. While the success of this test was admitted, the ques- 
tion was brought up as to whether it would not be possible to use 
the wireless system and the Morse telegraph system together, trans- 
mitting the message from the Exposition grounds to the suburbs of 
St. Louis by wireless telegraph, a repeater taking it up at this point 
and transmitting it by Morse over a telegraph line to the suburbs 
of Chicago, where a repeater would transmit it in wireless across 
the city of Chicago to the station on the lake front. 

This very point had been brought up before the jury at St. Louis, 
and it was decided that even supposing such a system to have been 
developed and perfected, it would not have been possible to have 
transmitted the message in any such space of time as this particular 
message and others were transmitted. 

As a second test the chairman left one of two copies of a book 
which he had received from a Japanese member of another jury at 
St. Louis, taking the second copy to Chicago with him. These books 
were printed partially in English and partially in Japanese. He then 
telephoned to St. Louis asking them to send him a cryptogram. They 
sent the signal 3-15, which meant, “Turn to page 3, begin on the 
15th line and read the rest of the paragraph.” 

The time was taken and the operator at St. Louis immediately 
despatched the paragraph selected. The chairman then telephoned 
the message back from Chicago, calling attention to the fact that 
certain words had been eliminated, and received the reply that this 
was correct, and that the words omitted had been purposely elim- 
inated as a further check. 

The third test was one which did not require an expert operator 
at either end of the line. 
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Mr. Hammer telephoned from Chicago, asking that the operators 
be eliminated from the St. Louis end and that one of the members 
of the jury should send some Morse character overithe line a definite 
number of times. He in the meantime sent the two De Forest oper- 
ators away from the Chicago end of the line, Prof: 'Kelsey and him- 
self placing the receivers to their ears readily receiving the Morse 
character sent, which was that of the letter “d,” consisting of a 
dash and two dots, which was repeated about a dozen times. 

After these tests were completed Prof. Goldsborough sent a mes- 
sage to the representatives of the De Forest Company and many 
other messages were transmitted to the Governor of the State, the 
Mayor and to private. parties. 

At the time of the official tests it was only possible to transmit 
messages from St. Louis to Chicago, as no facilities had been then 
arranged for transmitting from the Chicago end, but regular paid 
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service is now maintained at the World’s Fair station with Spring- 
field, Ill., and Chicago. The De Forest Company advertises in the 
daily papers a regular service at regular Western Union rates. This 
is the first time that such service in competition with land lines over 
any distance whatever has been given the public by wireless teleg- 
raphy, and can be considered a most notable and significant advance 
fully in keeping with the progress signified by the St. Louis Exposi- 
tion. It is especially appropriate that a formal opening of this im- 
portance should have occurred on Electricity Day before the pres- 
ence of the International Electrical Congress. 


—_~@-—— ome 


Ticket Office and Toilet Room Heaters for the New 
York Subway. 





For the heating of the ticket offices of the New York Subway the 
engineers of the Interborough Rapid Transit Company decided to 
adopt a special heater submitted for their consideration by the 





HEATER. 


Prometheus Electric Company, which is shown in Figs. 1 and 2. 
Fig. 1 shows the exterior of the heater and Fig. 2 the internal con- 
struction of the device. 

The heater consists essentially of a cast-iron box supported om 
two sets of legs, the box being 16 in. wide, 17 in. high by 4% in. deep. 
As will be seen in Fig. 2, the air is admitted through the bottom 
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of the heater, which contains a number of openings, and escapes, 
after being heated, through an opening at the top of the heater, which 
is covered by an iron canopy, leaving an air space of 1 in. between 
the box and the canopy. To prevent any possible overheating of the 
box which might cause scorching of clothing, a number of slots are 
provided on the back of the heater to facilitate the escape of heated 
air. 

Two 500-volt, 10-amp. switches are mounted on a special support 
at one end of the heater and by means of these switches one-half of 
the full heater equipment of each heater may be used. A ribbed plate 
is attached to the front of the heater by means of screws and by 
simply taking off this plate the interior of the heater may be in- 





FIG. 2.—-INTERIOR OF HEATER, 


spected, as shown in Fig. 2. The electric equipment proper con- 
sists of 8 iron-clad Prometheus heating units supported on blocks of 
porcelain, which are attached by means of studs to the back of the 
box. 

The main circuit wires leading to the heater are passed through 
a special porcelain bushing and a porcelain tube at the one end of 
the heater, as shown, where they are connected to copper lugs. So 
simple is the construction of the heater that the entire electric 
equipment can be taken out and replaced in ten minutes. 

The Prometheus units each have a capacity of 100 watts, so that 
the total capacity of the heater is 800 watts. Each unit is 1% in. 
wide by 12 in. long by % in. thick, and the construction of the same 
has frequently been described in our pages. 

The heaters which have been adopted for use in the toilet rooms 
are shown in Figs. 3 and 4, the former showing the front of the 





FIG. 3.—-FRONT OF WALL PLATE. 


heater and the latter the back of the same. These wall plates, which 
measure 14 in. by 28 in., and which are finished in dull nickel, are 
attached to cast-iron boxes, built into the wall, in such a manner 
that after the heater is in place the front of it is flush with the slate 
covering of the walls. 

The electrical construction of these heaters is similar to that of 
the ticket office heaters, the same parts being used for both types 
of heaters. A number of these wall heaters are equipped with six 
iron-clad units, giving a total capacity of 600 watts, and another 
set of plates is equipped with four units having a capacity of 400 
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watts. There are four of these heaters in each toilet room, and they 
are controlled by switches in such a manner that the heaters may 
be turned on and off in sets of two, or one-half of each heater may 
be used at any one time in conjunction with one-half of any other 





FIG. 4.—BACK OF WALL PLATE, 


heater. The plate being of the grid pattern permits of a thorough 
circulation of the air, preventing the overheating of the plate. 

These two types of heaters were specially designed for the Inter- 
borough Company by Mr. Max Loewenthal, electrical engineer of the 
Prometheus Electric Company. 
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Bullock Exhibits at the St. Louis Exposition. 





From an engineering standpoint the exhibits made by the Bullock 
Electric Manufacturing Company at the World’s Fair are as com- 
plete and instructive as any ever made by a manufacturer. As may 
be noted from the illustration, the immense space is well filled with 
electrical machinery, and this has been so carefully arranged and 
connected that every item can be operated. The distinctive feature 
of the whole exhibit is the equipment for testing which has been 
used to great advantage by the Electric Railway Test Commission. 
A series of experiments were carried on to determine the various 
effects of alternating currents flowing through steel rails. The 
Bullock motor-generator was the only set which could furnish 
frequencies from 10 to 70 per second. A series of tests have been 
made upon the reactance in the rails and getting the temperature 
coefficients. These tests are made by taking the resistance of the 
rail at a normal temperature, then passing a large enough current 
through the rail to raise its temperature through a range of 30° C. 
and at various stages of heat making other tests. There seems to be 
but little difference in the resistance at the various temperatures. It 
has been suggested that this may be due to the presence at the same 
time of iron and carbon in the steel, the one losing in conductivity 
while the other gains with the rise of temperature. So far the drop 
in voltage has been found to be much smaller with direct than with 
alternating current, while it varies much with the variations of cur- 
rent density and saturation. Valuable information was thus derived 
from the use of the Bullock apparatus, and the results in full will 
be published when the report to the Electric Test Commission is 
made. 

In other respects the exhibit of electrical machinery is very fine 
and in keeping with the importance of the company and its ambition 
to become one of the very foremost institutions of its kind in the 
world. Since its absorption by the Allis-Chalmers Company, of 
Milwaukee, large plans have been formed for extending the scope 
and importance of its business. Motors, generators, balancing sets, 
transformers, traction outfits, etc., comprise the big display and the 
machines are shown not only in operation but with parts removed 
so as to show construction. 

Among the motors are ten of the Bullock type B from 1 to 35 hp, 
designed and constructed to meet the demand for small motors 
which will withstand hard usage successfully for power purposes 
in general. They are of the wholly enclosed or open type and de- 
signed so that they may be operated on. floors, sidewalls or ceilings. 
Types “N,” “ND” and “NI” meet the requirements of a motor where 
severe overloads and long runs at a low temperature are necessary. 
They are particularly adapted for machine tool driving, and are 
shown in connection with the Bullock multiple voltage system and 
balancing sets and small direct-connected lighting units. They are 
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of the open and wholly enclosed type, and operate at 300, 600 and goo 
r.p.m. The “ND” type is provided with back gearing. In the exhibit 
of multiple-voltage balancing sets there are shown three machine 
tools equipped with the Bullock multiple-voltage, three-wire system 
of variable-speed motors. By this system motors may be operated 
up to 700 per cent. variation in speed forward or reverse, and with 
all intermediate speeds. These machine tools are always under the 
control of the operator and may be run at the speeds best adapted for 
their work. This system embodies many features of special ad- 
vantage, and experience has demonstrated that it will increase the 
output of a tool from 20 per cent. to 40 per cent. Another exhibit 
shows an “N” ‘multiple-voltage balancing set for operating machine 
tool motors. By its use there can be furnished currents of 90, 160 
or 250 volts, so that motors may be operated over a range of speed 
of 700 per cent., or even greater, if necessary. 

The 12-kw type “B” lighting balancer is another machine on this 
space. These sets are intended to take care of the unbalanced load 
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cycle, 600-r.p.m., direct-connected 500 to 550-volt, 409-amp., direct- 
connected generator, with direct-connected exciter. A Bullock 500- 
kw, three-phase, 25-cycle, 500-r.p.m. rotary converter is shown which 
is built in sizes from 100 to 1,000 kw. There are three 150-kw, oil- 
filled, self-cooled transformers, transforming from 300 to 400 to 6,600 
volts, single-phase, 25-cycle. Several induction motors are shown, 
including a '4-hp, 220-volt, three-phase, 60-cycle, 1,100-r.p.m. ma- 
chine which the company builds in all sizes up to 500 hp. 

In traction equipment there is a particularly complete display 
and as this company is the latest manufacturer to place street rail- 
way motors and controllers on the market they are of the latest and 
most perfect design. Two 50-hp street railway motors are mounted 
on trucks and ready to operate, besides a motor shown with the 
casing open and the style of construction exhibited. These motors 
are marked by their large commutators, which are well ventilated, 
and by a superior design and construction of the armature and fields. 
The Bullock exhibit as a whole proves very instructive and. inter- 
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of the three-wire lighting circuit, and are automatic in their action, 
taking but little space and requiring almost no attention. 

In transformers there is a Bullock 250-kw, 2,300 to 20,000-volt, 
single-phase, 60-cycle transformer, which is typical of the high- 
potential transformers built by this company in sizes from 50 kw 
upward. Two other items are the 150-kw Bullock oil-filled, self- 
cooling transformer core and winding, one complete and one incom- 
plete, showing the simplicity of construction, the neat design and 
the careful insulation. 

In generators there is an “A. H.” Bullock alternator, with parts 
removed to show construction, also the “IT”, 200-kw Bullock twin 
electric generator, driven by a 300-hp De Laval steam turbine. 
These outfits are built in various capacities up to 200 kw for all 
standard voltages, both alternating and direct current. 

The generators consist of Bullock belted type, 2,300-volt, 60-cycle, 
three-phase alternators with capacities of 50, 75 and 150 kw. These 
machines are of the rotary field type and can be operated at full 
load 24 hours a day with a rise in temperature not to exceed 35°. 
A 225-kw, 2,300-volt, three-phase, 60-cycle, 600-r.p.m. alternating- 
current generator with direct-connected exciter is typical of a line 
of engine-type, alternating-current generators, which the company 
builds up to any practicable size. The 5,000-hp Allis-Chalmers 
engine, in Machinery Hall, is direct-connected to a 3,500-kw, three- 
phase, 25-cycle, 6,600-volt Bullock generator. 

A small generator of 10-kw, 120-volt, 83-amp., 500-r.p.m. is direct- 
connected to a Reeves high-speed, automatic compound engine and 
this type is built in capacities from 3 kw up. Two other generators 
are one of 75 kw, 230 volts, 312 amp., 830 r.p.m. and the other a 
100-kw, 230-volt, 416-r.p.m., which the company builds in various 
capacities from 7%4 kw up, either belted or direct-connected, and 
for all standard voltages. 

A motor-generator outfit consists of a 2,300-volt, three-phase, 60- 
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Hydraulic Relief Valves. 


The Lombard Governor Company, of Boston, Mass., has recently 
developed and put upon the market a new type of hydraulically bal- 
anced relief valve, the utility of which will be readily apprecated by 
all who have had anything to do with water power plants. This 
valve, as shown by the lettered diagram, consists of the following 
parts, viz: A valve disc, c, capable of motion to or from its seat, b, 
rigidly connected by means of a rod, i, with the piston, f, in the 
cylinder, e. The whole valve is bolted to a flange upon the supply 
pipe, d, wherein the pressure is to be controlled. The area of piston, 
f, is somewhat greater than that of the valve disc, c, so that when 
water at the same pressure is behind the piston and in front of the 
valve there is a positive and strong tendency to hold the valve closed. 
For the purpose of allowing the valve disc, c, to open at proper 
times to relieve excess pressure in the supply pipe, d, there is pro- 
vided a regulating waste valve, C. This valve is opened or closed 
by a piston, m, opposed by a very long and strong spiral spring, Pp. 
Piston, n, is a loose fit in its cylinder, 0, so that it moves upward 
freely in response to the least excess in pressure upward due to 
the water in the cylinder, 0, opposed to the downward pressure of 
the spring, p. The piston with its spring resembles in its action 
the well-known steam engine indicator, which is universally used 
to follow and record quick pressure changes occurring in the cylin- 
der of the steam engine. The piston, n, is connected by means of 
the stem, m, with a double-seated balanced valve, d, which of course 
opens simultaneously with any upward movement of the piston. 
Water under existing pressure is admitted into the cylinder, e, 
through the pipe, k, and throttle valve, /. 
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The spring, p, is adjusted by means of the screw, s, and lock-nut, 
y, so that the effective normal pressure of the water in the chamber 
is just insufficient to overcome the downward pressure of the spring. 
The valve, D, will, therefore, remain closed normally; consequently 
the main valve disc, c, will also remain closed normally, because 
water flowing in through the pipe, k, and throttle valve, J, will pro- 
duce an excess closing pressure upon the piston, f. When thus 
adjusted any increase in pressure above the normal will immediately 
force the piston, », upward, and will thereby open the balanced 
valve, D. This instantly relieves the pressure back of the piston, f, 
which of course then gives way to the superior pressure in front 
of valve, c. In this manner practically the y hole pressure in front 
of the valve disc, c, is available for opening it, an important fact 
when it is realized that corrosion between a valve and its seat some- 





FIG, I.—HYDRAULIC RELIEF ‘VALVE. 


times occurs. Valve disc, c, will continue to open until the limit of 
its travel has been reached, or the pressure in the supply pipe, d, 
has been reduced to a point where the piston, n, will close the bal- 
anced valve, D. Immediately on the closing of balanced valve, D, 
water begins to accumulate behind the piston, f, flowing in through 
the throttle valve, 1. This water gradually and surely forces the 
valve disc, c, to close. The speed of closing is adjustable by the 
opening through the throttle valve, 7, and may be made as slow as 
several seconds or even minutes. The closing motion is perfectly 
uniform and there is not the slightest tendency to set up vibrations 
in the water column, a very serious objection to the ordinary types 
of spring balanced valves which open and close suddenly and are 
liable in the latter operation to set up water hammer effects even 
more dangerous than those which they are designed to relieve. 

In connection with the action of the hydraulic valve it should be 
noticed that closing takes place at almost the same pressure as that 
which causes opening, because the excess pressure of the piston, f, 
in closing is great enough to overcome the impact effect of the 
flowing water striking against the front.of the valve disc, c. With 
spring balanced relief valves there is a very strong tendency for the 
valve, when once opened, to remain so. While such action is neither 
very objectionable nor marked in the case of steam, it is extremely 
undesirable with water. If a relief valve on a supply pipe to a 
turbine does not open for a rise in pressure of 2 per cent. or 3 per 
cent. above the normal, the increased pressure is liable to react upon 
the turbine itself, causing a variation in speed greater than would 
otherwise be the case. This is entirely apart from any danger of 
bursting of wheel case or penstock. If, however, it should be at- 
tempted to adjust a spring balanced relief valve to open at 2 per cent. 
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rise of pressure above the normal such a valve would never close, 
because it would still remain open when the pressure had fallen 
to the normal, due to the impact of flowing water against the open 
valve. It might be necessary to set such a valve to open at a pres- 
sure as much as 10 per cent. or 15 per cent. above the normal in 
order to be sure that it would close again when the pressure re- 
turned to its usual value. With the valve illustrated, it is a perfectly 
simple matter to make such an adjustment that the opening will 
occur at I per cent. above normal and still permit the valve to be 
closed at the ordinary pressure. 

Engineers have recognized for many years the need of protection 
against sudden rise of pressure due to changes of velocity in long 
water columns. The most common means employed for this pur- 
pose in the past has been the standpipe, which is simple, sometimes 
inexpensive, and usually reliable. Whether the standpipe or hy- 
draulically balanced relief valve is better for any given location de- 
pends upon the conditions, which must be carefully considered in 
certain cases. In general, it may be stated that a standpipe of ample 
dimensions is the most economical means of taking care of pressure 
changes under low hydraulic heads, particularly in warm climates. 
For high heads a standpipe is usually not only more expensive, but 
less safe, due to the inertia of the water which it contains within 
itself. Where there is liability of freezing, a standpipe is unreliable, 
but it is easy to protect a relief valve from frost by locating it within 
a building or under ground. For pressure heads exceeding 150 ft. 
a standpipe is usually out of the question, owing to the great cost of 
building a structure sufficiently high and strong to stand the weight 
of the water and the pressure of the wind. Hydraulic relief valves 
can be furnished at slight extra expense over the standard design 
to operate under pressure exceeding 1,000 ft. of head. 

In mountainous countries water power is almost always developed 
by supplying the wheels from very long feeder pipes working under 
great pressure. Here the need of relief valves is imperative if it is 
attempted to regulate speed by increasing and diminishing the 
flow of water. The common spring balanced relief valves are so 
unreliable that no satisfactory results have been obtained from their 
use under such severe conditions. In consequence, the well-known 
deflecting nozzle has been used, which wastes at any instant all the 
water not needed to carry the load. It is believed that with the 
advent of the valve described herein a serious attmpt will be made 
by managers of power plants to economize water through the adop- 

















FIG. 2.—DIAGRAM OF VALVE. 


tion of tangential wheels with needle nozzles and high head tur- 
bines, which can show much higher average efficiency than deflecting 
nozzles. 

These hydraulic relief valves are generally furnished for opem 
discharge; that is, to throw the water directly away from the valve 
into the air space surrounding it. The discharge takes the form 
of a hollow cone with the valve as its apex. A circular casing of 
masonry or sheet iron is often provided to confine this cone of water 
and carry it away. It is not desirable to submerge the valve, because 
the effective discharge is thereby lessened, but submersion will not 
prevent the proper operation. 
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Century Single-Phase, Alternating-Current Motor. 


Among the inventors who have taken a leading part in the develop- 
ment of motors for single-phase, alternating-current circuit, is Mr. 
E. S. Pillsbury, several types of his invention having entered into 
wide use. The special features of one of his earlier types consisted 
in combining a progressively-wound armature with a slot-wound 
field, in such a manner that it started as a series motor; after the 
machine had acquired the proper speed, the brushes were moved away 
from the commutator, connected together and simultaneously the 
winding on the armature short-circuiting, after which the motor ran 
purely as an induction motor. These motors were also provided with 





FIG. I.—LONGITUDINAL ELEVATION OF SINGLE-PHASE MOTOR. 


a short-circuited winding on the rotor to prevent it from going 
above synchronism in case the operator failed to throw the lever at 
the proper time. The field windings were applied in such a manner 
that the magnetic lines of force were more intense at the center 
of the pole than at either side, decreasing in strength as they ap- 
proached the ends, which points were practically neutral. In this 
manner a symmetrical field was attained, making the magnetism of 
the poles intense at the proper point. The slot into which the wind- 
ing was laid served the double purpose of enabling the distribution 





FIG, 


2.—SINGLE-PHASE 


MOTOR. 


of flux as described to be attained and in preventing the distortion 
of the field caused by the reaction of the rotor on the stator, which 
tended to drag the flux to the horn of the pole piece. 

Later, patents were granted to E. S. Pillsbury and F. Schwedtman 
on an improved type of single-phase motor, the new features consist- 
ing in the construction and arrangement of a centrifugal device and 
its associated parts, for electrically connecting the brushes, short- 
circuiting the commutator and rembving the brushes from the com- 
mutator; in the construction and arrangement of the field core sup- 
ports and in the mechanism employed for adjusting the same. In 
this motor the windings were practically the same as those employed 
in the machine previously described, except that the closed coils 
on the armature being unnecessary were abandoned, the winding 
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being a plain multipolar progressive one. On throwing the main line 
switch the motor started as a series motor as described above, and 
after attaining the proper speed, by means of the centrifugal arrange- 
ment, the commutator was short-circuited, the brushes thrown away 
from the same and electrically connecting, after which the machine 
operated as an induction motor. 

This type of motor was later still further developed by Mr. 
Pillsbury, the new features consisting in a superior design of frame 
and method of adjusting field core in same; in a novel form of gover- 
nor weights and mechanism whereby motion was transmitted for 
throwing of the brushes, short-circuiting commutators, etc.; in the 
brushes being in electrical connection at all times; in bearings form- 
ing part of the end plate and in a new method for adjusting the 
spring which determines the Speed necessary, all to operate the gov 
ernor weights or the synchronous speed. 

At the present time Mr. Pillsbury is associated with the Century 
Electric Company. During his connection with this company he 
has developed his latest type of motor shown in Fig. 1, patents on 
which were granted him in September, 1904. The principal object 
in this design is to secure a more efficient machine, and with this 
point in view it is so constructed that in starting, instead of the 
secondary current induced in the armature or secondary member 
being commutated, the current supplied to the field or primary mem- 
ber is commutated. This makes it possible to employ larger and 
heavier conductors in the armature or secondary member in place 
of the fine wire conductors heretofore employed, the armature thus 
being rendered more substantial, of lower resistance and smaller 
self-induction, and it will carry a greater load than an armature 
provided with the fine wire windings. The armature is thus less 
susceptible to changes in frequency and capable of withstanding a 
greater overload. 

The general principles involved in the field and armature wind- 
ings in the machine above referred to are similar, except in the 
size of conductors as noted. In the previous types of four-pole ma- 
chines the brushes served to connect the armature windings at four 
points 90° apart, while in this machine the same conditions are 
brought about by permanent connections to the windings. 

Referring to Fig. 1, a reproduction from the patent specification, 
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FIG. 3.—EFFICIENCY AND SINGLE-PHASE 


after this motor has attained the proper speed the governor weights, 
50, operate a cam, 55, which transmits motion for throwing off the 
brushes and short-circuiting the commutator on the armature, and at 
the same time making four connections in field coils diametrically 
opposite. Fig. 2 shows the general appearance of this motor as it is 
being made at the present time, and in Fig. 3 are given curves plotted 
for a 5-hp machine showing the efficiency and power factor, current 
consumption, speed and slip. 

In the development of this motor a fact never lost sight of is that 
in addition to a high efficiency there is also a growing demand for 
machines simple and substantial in mechanical construction. With 
this point in view the Century Company has in the commercial type 
of machine departed somewhat from the details shown in Fig. 1. 
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Renewing Burnt-Out Lamps. 





The Dwyer Machine Company, of Lynn, Mass., has for some years 
made a specialty of manufacturing the apparatus and developing the 
processes used in incandescent lamp manufacture, and now an- 
nounces that it has perfected a machine for refilamenting or renew- 
ing burned-out lamps, which makes it practicable for the large users 
to do their own renewing and effect a considerable saving. Follow- 
ing are statements of the claims made for the new system: 

Four girls, such as average a dollar a day in lamp factories, under 
the supervision of the station electrician, can renew 500 lamps a day. 
Less than a mechanical horse-power is required and about 4% kw 
of current, and as most stations already have measuring instruments 
all that they need add to their repair shop are the machine, a few 
small tools and trays for handling the work. 

Refilled lamps, of course, are nothing new, an account of Mr. 
Dwyer’s system having been published in these columns in September, 
1896. The actual date of, invention, by the method now generally 
used, dates back to 1891, and to his invention of the paste cement for 
attaching the filaments to the wires and which is now used in the 
manufacture of practically all lamps. 

Methods have been so perfected that all but about three per cent. 
of the lamps can be brought within the range of voltage or candle- 
power usually shipped on an order (i. e., on the practice of the larger 
companies) for one voltage and one candle-power. To simplify the 
operations as much as possible, the company proposes to furnish 
the carbons all ready to mount in the bulbs. With the filaments fur- 
nished, the process reduces itself to pasting the filament in position 
and cleaning and exhausting the bulb. 

The recent improvements in vacuum pumps and allied apparatus, 
greatly simplify this latter operation and insure superior results with 
less skillful manipulation and especially with less engineering on 
the part of the man in charge. A special claim of the system of ex- 
hausting is that lamps of abnormal voltage are not produced in this 
operation, Owing to its greater efficiency. Uniformity of voltage and 
current consumption is secured by an improved method of making 
the filaments, which average 200 hours longer life. The common 
method of carbonizing fibres, by binding them over carbon blocks or 
over brass blocks in the preliminary system, produces injurious 
strains in the molecular structure of the carbon, for the fibre would 
normally, if unrestrained, shrink to about two-thirds of its initial 
length, and as it cannot draw around the curves of the block after 
reaching the brown stage of baking, it tends to pull apart, and pro- 
duces a carbon of high specific resistance in these parts as compared 
to those not strained, and also reduces the diameter slightly, although 
this is often difficult to detect. But in either case it is not entirely 
compensated for in the hydro-carbon treatment, as is generally sup- 
posed. In this treatment improvements have also been made. One 
of these is an automatic regulation of temperature, relative to the 
point at which the splitting up of the hydro-carbon molecule takes 
place, and which witha filtering mechanism, made possible in its 
operation by a higher vacuum than heretofore practicably obtainable 
in sufficient capacity for this work, maintains clean surfaces, so that 
each carbon atom “solders” smoothly to a clean surface. The pres- 
ence of foreign gases, such as are the product of the hydro-carbon 
in the partial vacuum usually employed, produce a rough and spongy 
and easily worn off surface during the active life of the lamp. 


* 
eo 





Automatic Electric Pump and Receiver. 





The illustration herewith shows a motor-driven, triplex, boiler- 
feed pump and receiver with automatic switches and motor-starter 
for automatically draining heating systems and factory apparatus, 
which depend upon a free circulation of steam for their efficiency. 
By doing this it serves a double purpose: First, it automatically re- 
lieves the system of the water of condensation constantly collecting 
therein, thus insuring a free and unobstructed circulation and inci- 
dentally prevents the snapping and hammering in the pipes, which 
is in many cases due to entrained water. Secondly, it delivers this 
water automatically and directly to the boilers without the inter- 
vention of tanks or other commonly-used devices. Not only does 
it relieve the system of a troublesome factor, but it introduces a 
supply of feed water into the boiler at a temperature impossible 
otherwise without the use of a special water heater. In modern 
hotels and apartment houses there is a great demand that machinery 
should operate with the least possible noise. One of the greatest 
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annoyances is water hammer in the pipes reaching to every part of 
the building, but by the use of this outfit such noise is eliminated. 

Electric pumps can be installed in locations to which it is impos- 
sible to carry any other motive power, and as this pump, by reason 
of its automatic control, runs only when occasion demands, no special 
attendance is necessary and the total cost of operation is for cur- 
rent actually used. 

The following description will make the action of the apparatus 
plain: A is the pump, B the motor, C the receiver and D a lever, 
operated by a pail float within the receiver, which rises and falls as 
the water level changes. £ is the main line switch, which operates 
by hand and is used to cut out the line when necessary. F is a 
switch operated by the float in the receiver through the chain and 
counterweight, G. H is the automatic switch which admits current 
to the motor-starter, /, when the switch, F, is thrown in by action of 
the float. J is the motor-starter which delivers current gradually 
to the motor and is operated through the solenoid, J. K is the fuse 
block and L the line wires. The switch, E, being closed, water in 
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PUMP AND DIAGRAM OF ELECTRICAL CONNECTIONS. 


the receiver rises and throws in the float switch, F, thereby turn- 
ing the current through the automatic switch, H, which in turn de- 
livers it to the solenoid, J, thus gradually pulling up the lever, /, 
and gently starting the pump. As the water is pumped out and the 
float falls, the operation is reversed and the pump stops. 

The engraving shows the standard type of double-acting pump 
and receiver with electrical connections and motor, as usually in- 
stalled. The pump may be either single-acting or double-acting, as 
desired, the arrangement in either case being the same. The receiver 
is of the vertical form and consists of a cylindrical closed chamber 
or tank mounted on a bedplate secured to the base of the pump, so 
that the apparatus is compact and self-contained. An opening at 
the bottom of the receiver is provided with a pipe connection to the 
suction of the pump, and the water of condensation flows into the 
receiver through the inlets shown near the top. Three separate 
inlets are provided for convenience in connecting the returns. 

The receiver float is of a patented type and is a simple pail open 
at the top and hung from a lever having a counterweight so placed 
as to overbalance the weight of the pail. The pail is kept filled with 
water, and when the receiver is empty the weight of this water causes 
the pail to hang in its lowest position. As soon as the water rises 
in the receiver above the pail, the weight of the float is immediately 
reduced to the mere weight of the pail, and the counterweight causes 
the pail to rise to its highest position and to throw the float switch, 
F, to start the pump. This style of float is very simple in construc- 
tion, sensitive in operation, and has none of the objectionable fea- 
tures of the closed or ball float. The float is so guided as to hang 
in the center of the receiver without swinging and the receiver inlets 
are provided with hoods to prevent the entering water from inter- 
fering with the action of the float 
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Financial Intelligence. 


THE WEEK IN WALL STREET.—Stock speculation showed 
a waiting disposition on the approach of the national election, but 
the undertone continued bullish and prices became ‘steady after a 
sharp rally from depressing tendencies early in the week. Renewed 
attention is given to industrials, and favorable views. of the iron 
trade lookout create strong tendencies in the United States Steel 
and other like issues. United States Steel securities touched the 
highest prices of the year. The bond market is strong, with sus- 
tained prices for prime investments and increased activity in certain 
speculative specialties. None of the tractions or electrics figured 
conspicuously, but toward the end of the week some of the inactive 
industrials were features in the trading. The closing prices of Allis- 
Chalmers common and preferred were 13 and 55, respectively, the 
former being a net loss of 7 and the latter 5 points. General Elec- 
tric is 3% points lower, closing at 173%, after having touched 177, 
and Westinghouse is off 2 points, the last quotation being 171. Trad- 
ing in Brooklyn Rapid Transit was on a large scale, 172,000 shares 
having been sold at prices ranging between 637% and 68%, the closing 
price being 67—a net loss of 5 point. There was also an active 
trading in Metropolitan Street Railway, the closing quotation being 
122%, which is a net loss of 134 points. Western Union closed at 
905%. In the curb market the volume of trading was reduced, Inter- 
borough Rapid Transit being weak at times, closing at 152, a net loss 
of 8% points. Following are the closing quotations of November 7: 


NEW YORK 
Nov.1 Nov.7 Nov.1 Nov.7 
Allis-Chalmers Co........... 13% 13 Electric Vehicle .... ...... 14 14 
Allis-Chalmers Co. pfd..... 54 56 Electric Vehicle pfd........ 19 19 
American Tel. & Cable...... 91 93 General Electric............. 173% 175 
American Tel. & Tel........ 142 143 Hudson River Tel. eset oe 
American Dist. Tel.. . = as Interborough .. Tran.... 150% 152% 
Brooklyn Rapid Transit. . 65% 6844 Metropolitan | — eae 22% 123% 
Commercial caus. ey .. 200 210 ee. ee eee és 
Electric Boat. . Veena eke Fae 38 OS rrr ae * 
Electric Boat pfd.. oF .. 68 68 Western Union Tel......... 905¢ 91 
Electric Lead Reduction. % | Westinghouse com .... .... 167% 170 
Westioghouse pfd ........ 185 186 
BOSTON 
Nov.1 Nov.7 Nov.1 Nov. 
American Tel. & Tel........ 142% «143 Western Tel. & Tel. pfd.. a a | 
Cumberland Telephone.. . LIk 11848 Mexican Telephone... . 1% 
Edison Elec. Illum...... .. *250 246 New —_— Telephone. nial 133 
General Flectric............ ne 174 oY Pr 13} 
Western Tel. & Tel... ..... 19 184z Mass. Elec By. pfd are : 38 
PHILADELPHIA. 
Nov.1 Nov.7 ez. Nov. 
American Railways.... .... 49% 4954 Phila. Traction,.........0... 9 a 
Elec. Storage Battery baateee 71 The PRIM. HAOCHIC,. 0.0 ccccccces 854 8% 
Elec. Storage Battery pfd... 71 7444 Phila. Rapid Trans......... 16 16 
Elec. Co. of America........ 9% 19 
CHICAGO 
Nov.1 Nov.7 Nov.1 Nov.7 
Central Union Tel....... .. : yy National Carbon pfd........ 109 10849 
Ohicago Edison.............. 160 a3 Metropclitan Elev. com.... 22 22 
Chicago City Ry....... ... . 180 181 Union Traction............ iu 
Chena Tel. Cbe....2.....-.55 1S ¥ Union Traction pfd......... 37 
National Carbon...... ee: 3846 
* Asked 


UNITED GAS IMPROVEMENT.—Advices from Philadelphia 
state on the highest authority that negotiations looking to the acqui- 
sition by the United Gas Improvement Company of the American 
Light & Traction Company have been reopened and a successful out- 
come is confidently expected at an early date. The negotiations are 
said to be in such shape as to warrant the United Gas Improvement 
people in proposing for an allotment of stock with which to pay for 
the property. The American Light & Traction Company was formed 
under the laws of New Jersey in April, 1901, and has acquired the 
following properties: Western Gas Company, Milwaukee; St. Paul 
Gas Light Company, St. Paul; Grand Rapids Gas Light Company, 
Grand Rapids, Mich.; St. Joseph Gas Company, St. Joseph, Mo.; 
Madison .Gas & Electric Company, Madison, Wis.; Binghamton Gas 
Works Company, Binghamton, N. Y.; Southern Light & Traction 
Company, San Antonio, Texas, and Consolidated Gas Company of 
New Jersey, Long Branch, N. J. The company has an authorized 
capital of $15,000.000 commor and $25,000,000 6 per cent. preferred 
stock, of which there has heen issued $4,680,400 of the former and 


$9,996,900 of the latter. 


EFFECT OF NEW YORK SUBWAY.—It is early yet to judge 
ef the effect of the New York Subway on surface or elevated travel. 
It is said that the street cars are for the present feeling it most. 
There is good authority for the statement that the Manhattan Ele- 
vated loss does not average more than $500 per day as compared 
with the earnings at this time a year ago. If continued for a year 





‘but for the calendar year 1903 it earned 9 per cent. thereupon. 


it would amount to only about $180,000 for the twelve months, or 
rather less than one-third of 1 per cent. on the $55,200,000 stock 
outstanding. As last year earnings were a little more than 8% 
per cent. on the present volume of stock it would appear that there 
is no great danger of a drop below 7 per cent. Under the terms of 
the lease to the Interborough system Manhattan stock gets 6 per 
cent. per annum till 1906, with an extra I per cent. at the end of the 
year, if earned. From 1906 the rate will be 7 per cent. 


NEW BOSTON EDISON STOCK.—The directors of the Edison 
Electric Illuminating Company, of Boston, have voted to recom- 
mend to stockholders the issue of 10,450 additional shares of stock. 
They also voted to call a special meeting of stockholders on Novem- 
ber 18 to act on the same. The new stock will be issued to stock- 
holders at $200 a share in accordance with the order of the gas com- 
mission July 10, 1903, authorizing the company to issue 20,000 shares 
at $200 a share for acquisition of suburban properties and exten- 
sions. In the event that the stockholders of the Edison Company, 
of Boston, authorize the issue of the new shares, as recommended 
by the directors, it is proposed to call for payments and allow in- 
terest thereon the same as was done a year ago. A payment of 25 
per cent. will be called in January and the remaining 75 per cent. in 
May, the exact days not being determined. 


OTIS ELEVATOR GOLD NOTES.—The Otis Elevator Com- 
pany will, by the close of this year, it is stated, have anticipated all 
of its $400,000 4 per cent. gold notes maturing January 1, 1906. On 
January I, 1907, $400,000 additional 4 per cent. gold notes mature, 
and with their payment the company will have no obligations except 
its $5,599,500 preferred and $6,350,300 common stock. The policy 
of the company is to anticipate the payment of its notes from sur- 
plus earnings as fast as expedient and, with the notes out of the 
way, an increase in dividend rate on the common stock may be ex- 
pected. The company now pays 2 per cent. on its common stock, 
In- 
stead of increasing its dividend the money has been used to retire 
notes in advance of their maturity ; $200,000 was cancelled in August 
and $150,000 in June last. 


ST. LOUIS RAILWAY MORTGAGE.—A mortgage deed of 
$10,000,000 on the property of the United Railways Company, St. 
Louis, Mo., was filed October 29. It covers all the company’s prop- 
erty in the city and county, the privilege and franchises, the capital 
stock of the St. Louis Transit Company and 12,500 shares of the 
capital stock of the St. Louis Railroad Company, subject to a mort- 
gage dated September 20, 1899, between the United Railways Com- 
pany and the St. Louis Trust Company, and the mortgages ante- 
cedent thereto. The document also indicates that it was given to 
secure the United Railways Company on bonds issued by the St. 
Louis Transit Company known as “improvement twenty-five-year 
5 per cent. gold bonds,” dated October 1, 1904, and aggregating $10,- 
000,000. The Mercantile Trust Company is named as trustee for the 
bondholders. 


OMAHA TROLLEY BONDS.—Redmond & Co. are offering at 
97% and interest $2,500,000 first consolidated 5 per cent. bonds of the 


Omaha & Council Bluffs Street Railway Company, due 1928. The 
status of the issue is as follows: 

ae ats od ake 6 bpd 4M ERR s Kaas ae $4,850,000 
EOD MN MOIR 5 nig aw ain del Si Rigs Beha Owe MOAA mea 2,500,000 
aes es Oe ee ee Oe OO BORE Go ccdaneeascetevdeu ees euneres 2,650,000 





Total $10,000,000 


The earnings for 1903 show a surplus after all charges of $242,402, 
or about 75 per cent. of charges. 


DIVIDENDS.—The directors of the New York & Queens Elec- 
tric Light & Power Company have declared a semi-annual dividend 
of 2% per cent. on the preferred stock, payable December 1. The 
directors of the Washington Railway & Electric Company have de- 
clared a semi-annual dividend of 2% per cent. on the preferred 
stock, payable December 1. Niles-Bement-Pond Company has de- 
clared a quarterly dividend of 1% per cent. on the preferred stock, 
payable November 15. Pratt & Whitney Company has declared a 
quarterly dividend of 1% per cent. on the preferred stock, payable 
November 15. 


100 PER CENT. STOCK DIVIDEND.—The Pittsburg Reduc- 
tion Company, manufacturer of aluminum, has declased a stock 
dividend of 100 per cent. The capital has been increased to $3,800,000. 








842 ELECTRICAL WORLD anp ENGINEER. 


Commercial Intelligence. 


THE WEEK IN TRADE.—There is a steady improvement in 
business and preparations for future trade are stimulated by easy 
collections. All the leading branches of manufacture are in a better 
position. Activity is noted at iron furnaces, and the course of prices 
is still upward. Advances of 25 cents to $1 per ton are general at 
all markets, Southern quotations leading in strength. Finished ma- 
terials show increased activity, with a firm undertone. Some large 
sales of rails to American and Mexican railways are reported. The 
other metals are all strong and higher. Copper is active at home 
and abroad, and exports break all records. The price passed 14 
cents during the week, and is as high as it was a year ago. A feature 
of the week was the resumption of work by 10,000 Eastern cotton 
mill hands, but the Fall River tie-up continues, and the strike of a 
few mine employes has caused the idleness of about 40,000 miners in 
Indiana and Illinois, which has resulted in higher prices for bitumi- 
nous coal. In the West and North retail trade distribution has been 
affected unfavorably by the warm weather, activity in fall farm work 
and ante-election interest, and for the same reasons jobbing sales are 
rather smaller in volume. The best trade reports come from the 
South, where cotton marketing is active. An immense winter wheat 
acreage is reported, possibly the record planting. In the East trade 
exhibits some irregularities, quiet prevailing in many lines. Traffic 
reports are satisfactory, railway earnings in October exceeding those 
of the same month last year by 7.6 per cent. The business failures 
for the week ending November 3, as reported by Bradstreet’s, aggre- 
gated 200, against 180 the week previous and 216 the corresponding 
week last year. Money is easy and a number of centers report a 
return flow from the country districts. 


WIRELESS FOR WESTINGHOUSE.—Pittsburg newspapers 
are responsible for the statement that communication by wireless 
telegraphy between the many plants of the Westinghouse interests is 
contemplated and a series of experiments looking to that end have 
been started. The two plants chosen for the experiments are those 
of the old Westinghouse Manufacturing Company at Schenectady, 
tme personal property of George Westinghouse, and the Bryant Elec- 
tric Company at Bridgeport, Conn. The system of wireless telegra- 
phy which is being applied there is the American De Forest. Ex- 
haustive tests are proposed, and if they produce as good results as 
are anticipated the extension of wireless telgraphy to connect 
all the Westinghouse works is but a matter of time. The purpose 
in this plan is to provide a means of instantaneous communication 
between the works and avoid the necessity of paying out thousands 
upon thousands, of dollars a year in telegraph and telephone tolls. 
If the total amount of money paid by the Westinghouse concerns to 
the great systems of telegraph and telephone communication were 
known it would make plain the company’s eagerness to escape these 
heavy charges. Few people realize that in the mention of the West- 
inghouse concerns thére are included 17 separate companies stretch- 
ing from St. Louis to New York, Bridgeport and Hamilton, Ont., in 
America, and six companies in foreign lands. While the immediate 
future does not promise the connection of the European works with 
the American concerns by this system, it is not beyond the hope of 
the wireless telegraph engineers that this will become in due time 
one of the ordinary means of transatlantic communication. The ca- 
ble tolls saved in this manner would amount to a very large sum. 


MINIATURE LAMP SITUATION.—It is reported in the New 
York electrical supply trade that a recent attempt to effect a com- 
bination among the manufacturers of miniature incandescent lamps 
has proved a failure, some of the prominent manufacturers of that 
specialty having refused to join. This branch of electrical 
industry has grown by leaps and bounds during the past 
few years, and so far as outward indications go, all parties 
at the production end appeared to be enjoying the bene- 
fits of the ever-increasing demands made upon them. It seems un- 
fortunate therefore to many observers that such conditions could 
not have been allowed to remain, especially because, on account of 
the failure to effect a protective organization, some of the manu- 
facturers are said to be unwisely pushing their goods in the market 
at “cut prices,” one object being to divert custom from other manu- 
facturers proceeding along the old and hitherto successful lines. ~In 
regard to this situation a well-known maker of miniature lamps 
said in a recent interview: “Our policy has always been that of fair 
dealing with our patrons, giving the best product possible at fair 
prices, ensuring a fair profit, and we do not wish to become party 
either to selling goods below cost of production or to forcing ex- 
orbitant prices from the trade with no improvement whatever in the 
goods.” It would appear from all this that another ill-conceived 
attempt at a “combine” had gone the way of many predecessors. 





SOME WATSON-FLAGG CONTRACTS.—The Watson-Flagg 
Engincering Company, 27 Thames Street, New York, has secured a 
contract for a 100-kw General Electric generator to be direct-con- 
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nected to a 150-hp Harrisburg-Fleming side-crank engine for in- 
stallation in the Lord & Taylor department store extension plant. 
The outfit will be utilized exclusively for lighting purposes. A 50-kw, 
125-volt Crocker-Wheeler engine type generator arranged for direct 
connection to a Harrisburg-Fleming side-crank engine has been 
ordered for lighting use in the silk mills of the Milsch Manufactur- 
ing Company, of Paterson, N. J. A 50-kw Westinghouse, 125-volt, 
belted generator is to be installed in the Alfred Grew Piece Dye 
Works, Paterson, N. J. This outfit is intended for lighting use. 
The Watson-Flagg people have also taken lately some substantial 
contracts for wiring, notably for the Naval Academy at Annapolis. 
They have secured the contract for all the wiring work for the build- 
ings outside those of the academic group, which is to be executed 
by the Lord Electric Company, of Boston, Mass. In Baltimore a 
big lot of work has been taken by the New York concern. Among 
the principal orders are those for the Maryland Casualty Company 
and the Neational Manufacturers’ Bank. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY has sold to the Pennsylvania Railroad: Company double 
motor equipments for 122 cars, as already noted, with Westinghouse 
multiple unit control for these cars and for 61 trailers. These equip- 
ments will be used by the Pennsylvania Company for its Long 
Island suburban traffic, and will be put into operation next spring. 
The motors will be of the latest type, with a rating of 200 hp each; 
they will embody the most modern ideas in both electrical and me- 
chanical design, and will possess an extremely liberal overload ca- 
pacity. The Westinghouse Co. has been very successful in the de- 
sign of railway motors, and in the design of this equipment will un- 
doubtedly maintain its reputation. The machinery for the Long 
Island power plant which is now being installed is also supplied by 
the Westinghouse Co., and will include three turbo-generators, each 
having a capacity of 5,500 kw, as a notable part of the plant. West- 
inghouse, Church, Kerr & Co., consulting engineers, are in charge 
of this installation. 

MAGNETA CLOCK CONTRACTS.—The Magneta Company, 
of Zurich, Switzerland, and Bowling Green Building, of which con- 
cern Mr. W. Hommel is the local manager, reports recent receipts 
of several interesting contracts for Magneta clocks, without bat- 
teries and contact points, for installation in New York hotels and 
other big buildings. The Hotel Empire, Sixty-third Street and Co- 
lumbus Avenue, is to be equipped with 140 clocks, while the new 
Fifth Avenue premises of the Gorham Manufacturing Company are 
to hare 30 clocks. The Magneta Company contemplates the con- 
struction of an extensive plant on this side to be devoted exclusively 
to the manufacture of its clock specialties. 

THE ELECTRICAL SUPPLY TRADE.—It is understood that 
after a long conference held in New York City at intervals during 
the past two weeks, an understanding has been reached between 
the recently formed National Electrical Supply Dealers’ Associa- 
tion, the Electrical Contractors and a number of manufacturers, 
establishing the status of the “jobber” and contractor. The new ar- 
rangement, we are informed, will go into effect November 10, and 
its ultimate success will be watched with some interest, as such 
alliances in the past have for some reason or other not worked in 
complete harmony and have eventually been discontinued. 

PLANT FOR JACKSON, ALA.—Mr. George F. Brockman, 
electrical engineer for the Jackson (Ala.) hydro-electric power plant, 
started the lights for the first time in Jackson, Ala., on November 
4, but owing to low water only one-half the lights were turned on. 
He has just closed with the Liddell Machinery & Supply Company 
a contract calling for a 100-hp tubular boiler of the best make, 70 
feet of 30 inch steel stack, a 100 hp Erie City engine, automatic 
slow speed, to be belted to a 45 kw Bullock generator and to a line 
shaft running a grist mill and ammonia pump for ice making. 

THE INTERNATIONAL TELEPHONE MANUFACTUR- 
ING COMPANY, of Chicago, which is rebuilding the public ser- 
vice telephone exchange for the municipality of Neepawa, Manitoba, 
has secured, in addition to its contract for central office equipment, 
an order for subscribers’ telephones, replacing those formerly in use. 
When the exchange is completed it will be fully equipped with In- 
ternational apparatus, replacing equipment made in France. 

EQUIPMENT FOR S. T. MYERS BUILDING.—The big office 
building under construction at 47-49 Maiden Lane by Mr. S. T. Myers 
is to have a 14-in. x I4-in., also a 13-in. x 12-in. Reeves engine 
arranged for direct connection to 75-kw and 60-kw generators, re- 
spectively. The switchboard has been ordered from the Walker Elec- 
tric Company, whiie the Watson-Flagg Engineering Company, of 
27 Thames Street, will do the wiring. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY, of 
Chicago, reports recent shipments of switchboard equipments to the 
following points: Brillion, Wis., 100-line switchboard; Ann Arbor, 
Mich., 50-line switchboard; Hoyt, Kan., 1oo-line switchboard; New 
Richmond, Wis., 220-line switchboard; Gower, Mo., roo-line switch- 
board; Pell City, Ala., 1oo-line switchboard. 














NOVEMBER 12, 1904. 


FIRE PROTECTION AT THE ST. LOUIS EXPOSITION.— 
The buildings of the Columbian Exposition at Chicago were con- 
structed of steel, yet that Exposition experienced a destructive and 
fatal fire, entirely consuming the large Cold Storage Building. The 
buildings of the St. Louis Exposition are constructed largely of wood, 
but such elaborate precautions have been taken in the provision of 
fire-fighting apparatus that a great fire is considered impossible. 
All buildings have been supplied with standpipes and hose connec- 
tions, so that it will be unnecessary for firemen to bring hose to 
the scene of a blaze. There are two entirely independent water 
supply systems. One of these receives its supply directly from the 
city mains and the other, a high-pressure service, is supplied by 
fire pumps in the Steam, Fuel and Gas Building. Although the 
first is spoken of as a low-pressure service, the pressure ranges from 
50 to 100 pounds over different parts of the grounds. The high- 
pressure system is constructed of wrought-iron pipe and has been 
tested at 300 pounds pressure. Its lines within the buildings are 
carried in trenches, from which branches are run up to the roof, 
where there are connections for 1%-in. hose. In addition there are 
sprinkler systems in some of the buildings, which have connections 
for outside fire engines, as well as regular connections with the 
interior piping, and there are frequent cross connections between 
the high and low-pressure mains. Hose lines and Babcock fire ex- 
tinguishers are scattered throughout all buildings. Further, in the 
main buildings, there are 2 and 3-in., turret monitors, such as are 
used on fire boats. These are very powerful and will never be used 
except in extreme cases, as the jet from one of them would wreck 
all the exhibits in its path. The high-pressure mains are supplied 
by 14 Worthington Underwriter pumps, equipped with Fisher gov- 
ernors set to maintain a pressure of 150 pounds per square inch. 
They are located on the north side of the Steam, Fuel and Gas Build- 
ing and discharge into a 20-in. main, which branches into two 16-in. 
lines. The water supply for these pumps is taken from a 12-in. city 
main along University Boulevard, or if necessary from Arrow Head 
Lake, which is one of the features of the Philippine exhibit, and has 
a capacity of 900,000,000 gallons. The pumps are each of 1000 gal- 
lons per minute capacity, capable of supplying four fire streams, 
making it possible to have 56 streams playing at one time. The 
pumps are of the duplex, double-acting type and are supplied with 
air and vacuum chambers of large capacity. The fittings are of 
composition metal, and the pistons and valve rods are of bronze. 


BALL ENGINE SHIPMENTS.—Among recent shipments of 
engines by the Ball Engine Company, Erie Pa., are the following: 
Lorain Steel Company, Lorain, Ohio, one 160-hp, direct-connected. 
Richmond, Fredericksburg & Potomac Railroad Company, one 300- 
hp, direct-connected. The Flannery Bolt Company, Bridgeville, Pa., 
one 100-hp. Michigan Sanitarium and Benevolent Association, Bat- 
tle Creek, Mich., one 200-hp, direct-connected. New York & Penn- 
sylvania Company, Johnsonburg, Pa., three 135-hp engines ; one 175- 
hp. Pittsburg Brewing Company, Pittsburg, one 135-hp. Steelback 
Hotel Company, Louisville, Ky., three 225-hp, tandem compound, 
direct-connected. Hotel Nelson, Rockford, IIl., one 175-hp. United 
Gas & Electric Company, Albany, Ind., one 80-hp, vertical engine, 
direct-connected. Harry W. Oliver Power Plant, Pittsburg, Pa., 
one 700-hp, vertical cross-compound Corliss, direct-connected to al- 
ternator. Clarksburg Electric Company, Clarksburg, W. Va., one 
600-hp Corliss, direct-connected to alternator. Eastman Kodak 
Company, Rochester, N. Y., two 400-hp, vertical cross-compound, 
direct-connected. J. M. Deerholm Bros. & Co., Limited, Pittsburg, 
Pa., one 135-hp, direct-connected. State Penitentiary, Richmond, 
Va., two 8o-hp, direct-connected. Hotel Traymore, Atlantic City, 
N. J., one 75-hp, direct-connected. Detroit Trust Company, Detroit, 
Mich., one 400-hp. C. A. Burton Machinery Company, Kansas City, 
Mo., one 160-hp, direct-connected. Dravo, Doyle & Co., Cleveland, 
Ohio, two 60-hp, direct-connected. City Lighting Plant, Wilton Junc- 
tion, Ia., one 125-hp. The Ball Engine Company has also received 
an order for a 1,000-hp horizontal cross-compound Corliss engine 
for the Altoona shops of the Pennsylvania Railroad. 


ADVANCE IN COPPER.—Mr. J. P. Stanton, the expert, says 
in regard to the copper market: “The demand for copper is extraor- 
dinary. There has been no attempt made to corner copper for the 
simple reason that there is no copper to corner. Stocks on hand 
amount to practically nothing. All the copper that is now being 
taken out of the ground is in process of being put into marketable 
shape which will probably be needed to fill existing contracts. That 
the market position of the metal is firm is shown by the pronounced 
demand for futures. Not long ago contracts called for delivery 60 
and 90 days ahead. At present buyers are making contracts that call 
for delivery in January, February and March of next year. Copper 
production in 1904 will show an increase over the preceding year, 
but this increase will be so small that it will not be noticed. I would 
like to see the price of copper maintained around 14 cents a pound, 
but there is no telling where prices will go in the face of an extraor- 
dinary demand with no stocks on hand to supply consumers’ wants. 
Russia, France, Germany and the Far East are large buyers of 


ELECTRICAL WORLD anp ENGINEER. 


843 


copper, but Great Britain is doing very little in this line. However, 
there is every reason to believe that Great Britain will be in the mar- 
ket for large supplies in the near future. I attribute the increase in 
the consumption of copper more to electrical development than any- 
thing else.” 


SOME BUFFALO FORGE ORDERS.—The Buffalo Forge 
Company, New York offices, Taylor Building, reports recent re- 
ceipt of a batch of orders for engines to be installed in various 
electrical plants and for motors to be used for pumping machinery. 
The list includes an order for two 4o-hp horizontal center crank 
engines arranged for direct connection to 35-kw, 230-volt Sprague 
generators for lighting and elevator power at the Hotel Earle, 103 
Waverlv Place, New York. Four 4o-hp Buffalo vertical engines 
have also been called for. These are to be direct connected to 
25-kw, 115-volt Crocker-Wheeler generators and will be used for 
lighting the mines, etc., of the Calumet & Arizona Mining Com- 
pany. The Public Service Corporation of New Jersey has or- 
dered some Buffalo centrifugal pumping machinery which will be 
direct connected to a vertical shaft motor to-be built by the North- 
ern Electric Manufacturing Company, of Madison, Wis. 


TURBINE EQUIPMENT FOR NEW YORK MANUFACTUR- 
ING PLANT.—The Turbine Engineering Company, Whitehall 
Court Building, New York, of which Mr. L. G. Read is general 
manager, has just secured the contract for the complete power 
equipment to be installed in the new mirror manufacturing plant of 
Mr. Jacques Kohn, to be built at Thirty-seventh Street and Tenth 
Avenue, New York. There will be two 150-hp De Laval turbine 
dynamo sets and a De Laval centrifugal pumping outfit. The con- 
tract also calls for a complete Wheeler condensing equipment. The 
boilers are to be of Babcock & Wilcox build in two units of 200 hp 
capacity each. The motors—about a dozen—have not yet been con- 
tracted for. Schickel & Dittmars, Fifth Avenue and Eighteenth 
Street, are placing the contracts. 


ORDERS FOR LIDGERWOOD ELECTRIC HOISTS.—The 
Lidgerwood Manufacturing Company, 96 Liberty Street, has secured 
a contract for four electric hoisting equipments which are to be used 
in connection with the construction of the Quebec bridge to be built 
over the St. Lawrence River. The Lidgerwood people have also ob- 
tained an order to finish the electric shaft hoists and cages which are 
to form the entire elevating outfits for the shafts of the North River 
section (O’Rourke Construction Company’s contract) of the Penn- 
sylvania Railroad tunnel, at Weehawken, N. J., and at the foot of 
West Thirty-fourth Street, New York. 


POWER HOUSE FOR BALTIMORE.—Mr. S. Davies Warfield, 
chairman of the executive committee of the United Electric Light 
& Power Company, announces that plans have been consummated 
for the erection of one of the largest electric light and power gener- 
ating stations in the United States. The company has purchased 
twenty-two acres of land immediately adjoining the city and having 
a water front of over 1000 ft. The new generating station which 
will be located upon this land will provide for all needs of the city 
for electric light and power for many years to come. 


NEW SKYSCRAPERS FOR THE SOUTH.—The Candler In- 
vestmicnt Company, of Atlanta, Ga., which is controlled by the Coca- 
Cola interests, contemplates the erection of a‘number of large office 
buildings in the South. Under construction at present is the 17- 
story Candler Building at Atlanta, which will have a good-sized 
electric lighting plant. 


PELTON EQUIPMENT FOR NOVA SCOTIA.—The Pelton 
Water Wheel Company, 143 Liberty Street, New York, has secured 
an order for equipment to be installed in a new water power plant 
to be built for the purpose of generating energy to light Bridgetown, 
Nova Scotia. The initial equipment will be of 150 hp capacity. The 
Pelton order also calls for 3,000 feet of steel riveted pipe. 


ROSEMONT TRANSMITTER.—A petition in bankruptcy has 
been filed against the Rosemont Electric Transmitter Company, of 
No. 207 Greene Street, New York City. The liabilities are $13,000 
and assets, consisting of accounts, $3,500, some stock unfinished, of 
little value, and patents. The bankruptcy, it is stated, was precipi- 
tated by dissensions in the board of directors. 


MOTORS FOR DIXON CRUCIBLE PLANT.—Several motors 
and other electrical machinery are to be installed in the new rubber 
plant ‘in Jersey City, owned by the Joseph Dixon Crucible Company. 
The Crocker-Wheeler Company, through its New York offices, Tay- 
lor Building, Mr. F. B. DeGress, manager, has taken an order for 
six motors aggregating 200 hp. 


EQUIPMENT FOR NATIONAL WIRE PLANT.—The Na- 
tional Wire Corporation ordered recently a 400-kw Crocker-Wheeler 
engine type generator to be direct-connected to a C. & G. Cooper 
Corliss engine for its New Haven (Conn.) plant, and this week 
has contracted for three 35-hp and two 5-hp motors of Crocker- 
Wheeler build. 
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General Mews. 
THE TELEPHONE 


PHOENIX, ARIZ.—The Badger Telephone & Telegraph Company has been 
incorporated with a capital stock of $1,000,000. The incorporators are Frank 
M. Fish, John K. Fish and G. W. Whitehead. 

LOS ANGELES, CAL.—The Home Telephone & Telegraph Company, of 
Santa Monica and Ocean Park, has been incorporated with a capital stock of 
$250,000. 

CARROLLTON, GA.—The long-distance telephone company has bought out 
the local company here and the two systems have been merged. 

CHAMBLEE, GA.—A telephone line is being built from Morgan Falls 
electric works to Chamblee, Ga., connecting also with the line to Dunwoody, Ga. 

CHICAGO, ILL.—The monthly statement of the Chicago Telephone Com- 
pany for October shows that 1479 new telephones were installed. The total 
number of telephones in both the city and country districts is now 115,293. 

FLORA, IND.—The Flora Co-operative Association will purchase the John 
Q. Miller system of this place. 

INDIANAPOLIS, IND.—The Mt. Zion Telephone Company has increased 
its capital stock from $6000 to $25,000. 

LOGANSPORT, IND.—Within the next few weeks the Home Company will 
have a through toll line between this city and South Bend, a distance of 64 
miles. 

SIBLEY, IA.—At a special meeting of the Sheldon Commercial Club it was 
decided to ask the town for a franchise for an independent telephone system. 

BURLINGTON, IA.—The Burlington Rural Route Telephone Company has 
been granted all rights and privileges to establish a telephone service in this 
town. 

WATERLOO, IA.—Murphy & Ralston, architects, of Waterloo, have plans 
for a central exchange building for the Iowa Telephone Company to cost 
$10,000. 

BLAKEVILLE, IA.—The Blakeville Farmers’ Mutual Telephone Company 
has been incorporated with a capital stock of $5000. C. W. Smith is president 
and Wm. Rodgers, secretary. 

DES MOINES, IA.—The Mutual Telephone Company is planning to extend 
its line along the Prairie City road east of the city about ten miles from the 
city limits. Work on the new line will commence within a short time and will 
accommodate about 250 farmers in that vicinity. 

WEST UNION, IA.—The Rogers Telephone Company is being organized. 
Chas. A. Towne, Jas. S. Clarkson, Coker F. Clarkson, Theodore C. E. and Fred 
C. Blanchard and W. W. Blanchard are interested in the organization. The 
company will amalgamate the independent telephone companies in this and 
surrounding counties. 

NEWTON, MICH.—The Newton & Leroy Telephone Company has been 
organized to build farmers’ lines in the two-named townships. The stockhold- 
ers are E. C. Corey, J. A. Hurd and others. 

ROCKLAND, MICH.—At the annual meeting of the stockholders of the 
Ontonagon Telephone Company the officers were re-elected as follows: President, 
James Mercer; vice-president, B. F. Chynoweth; secretary, L. Stannard; treas- 
urer and general manager, George W. Stannard. 

MUSKEGON, MICH.—Muskegon is now connected with Hart by two tel- 
ephone lines of the independent companies. A second copper wire line has just 
been completed. It was begun last spring by the Citizens’ Telephone Company, 
of this city, which carried it as far as Whitehall. The remainder of the dis- 
tance has now been finished by the Lake Shore Telephone Company of 
Oceana County. 

ST. PAUL, MINN.—The Twin City Telephone Company has applied for a 
franchise to construct an underground system. 

BUTTE, MONT.—Harry W. Turner and Max Hebgen have purchased from 
Eric V. Haser, of St. Paul, the Havre Light Telephone Exchange and coal 
mines, for which they paid $40,000. 

TRENTON, N. J.—The American Telephone & Telegraph Company, of New 
Jersey, and the Telephone & Telegraph Company of New Jersey have -filed 
agreement of merger at Trenton. The capital stock is $250,000, and the di- 
rectors of the company are Edward J. Hall, Melville Egleson, George H. 
Minster, Harry H. Brigham and Samuel H. Mocal. 

ALBUQUERQUE, N. M.—The Board of County Commissioners of Lincoln 
County has granted a franchise to O. P. Pierson for a right of way to con- 
struct telephone lines in Lincoln County. A line between Capitan and Lincoln 
is to be in operation within 90 days. 

ALBANY, N. Y.—The Lester Telephone Company, of Windsor, Broome 
County, has been incorporated with a capital stock of $2000. The directors 
are W. Weightman, H. A. Williams and A. S. Judd, of Windsor. 

BUFFALO, N. Y.—At the annual meeting of the Frontier Telephone Com- 
pany the following officers were elected: President, Henry H. Persons; first 
vice-president, E. C. Lufkin; second vice-president, S. E. Wayland, of Scran- 
ton; Fred L. Mesmer, treasurer, and John Jolly, secretary. 

COLUMBUS, OHIO.—The Barlow & Watertown Telephone Company has 
been formed, capital $10,000. Directors: H. and L. A. Fischer and others. 

CLEVELAND, OHIO.—The police department has received $10,000 worth 
ef new telephone and telegraph cable that is to be used in enlarging the depart- 
ment’s system of underground connections. 





BOWLING GREEN, OHIO.—The Haskins Bell Telephone Company, which 
was organized by Haskins men four years age, has acquired the interests of 
the Haskins Mutual Company and will hereafter control all the telephone 
business in Haskins. 
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COLUMBUS, OHIO.—Ohio capital has secured control of the Home Tele- 
phone Company of Charleston, W. Va., and at the stockholders’ meeting in 
that city Frank L. Beam, general manager of the Columbus Citizens’ Telephone 
Company, and Cyrus Huling, president of the Columbus Savings & Trust Com- 
pany, were elected directors. This action is said to foreshadow a complete 
reorganization of the company and a material extension of the system. This 
latter will comprise extensions both to the north and west for an ultimate con- 
nection with the Columbus and Dayton systems, controlled by the same inter- 
ests, and to the south. It is understood that the deal represents an investment 
of approximately $200,000, and is the entering wedge of a movement to con- 
trol the telephone business of central West Virginia. 

WHITE HALL, PA.—The Bell Telephone Company will build a line between 
Hanover and Littletown. 

UNIONTOWN, PA.—The Bruceton & Fairchance Telephone Company has 
been incorporated in West Virginia with a capital stock of $100,000, and 
purposes to build a line from Bruceton, W. Va., to connect with the lines of 
the Tri-State Company at Fairchance, Pa. The officers are J. H. Walls, Brock- 
ville, W. Va., president, and George B. Irvin, Fairchance, vice-president. 

DILLON, S. C.—Subscriptions are being raised to build an independent 
telegraph line from Dillon, S. C., to Gibson, N. C., to connect with the Postal 
Company, because of the alleged refusal of the Western Union Telegraph 
Company to establish an independent office in Dillon. 

ALVIN, TEX.—The Alvin & Angelton Telephone Company is arranging to 
extend its lines. 

MADISON, WIS.—The Pierce County Telephone Company has filed an 
amendment increasing the capital stock of the company from $10,000 to $30,000. 

DE PERE, WIS.—The Wisconsin Telephone Company will extend its line 
from the De Pere office to the town of Rockland, a distance of about 6 miles. 

JANESVILLE, WIS.—About 30 independent telephone companies of south- 
ern W'sconsin and northern Illinois were represented at a recent meeting in 
this city for the purpose of consulting with regard to the overtures which the 
Bell Telephone Company has recently been making to the individual inde- 
pendent concerns to connect with its toll lines. The opinion was unanimous 
against accepting the Bell offers. 

WINDSOR, ONT.—The Ontario Independent Telephone Company has ef- 
fected permanent organization and elected the following officers: President, 
John H. Connelly, Windsor; vice-president, James A. McRae; treasurer, Fred 
J. Lawrence; secretary, A. D. Prosser; general manager, C. W. Taylor; as- 
sistant general manager, P. T. Chesley. 
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ELECTRIC LIGHT AND POWER. 


FLORALIA, ALA.—The Council has granted W. R. McDuffie a franchise for 
an electric light and power plant. 

DARDANELLE, ARK.—The new owners of the Dardanelle Cotton Mills will 
apply for an electric light franchise. 

UKIAH, CAL.—The Ukiah Redwood Lumber Company has been _incor- 
porated, with a capital of $50,000, to establish an electric light plant; C. A. 
McComber and S. C. Golden are the incorporators. 

SAN LEANDRO, CAL.—The Mt. Diablo Light & Power Company has been 
incorporated, capital $50,000. Directors: J. W. Burge, of Haywards; C. A. 
Jeffrey, Oakland, and G. J. Clark, of San Leandro. 

OROVILLE, CAL.—The Tehama County Water Company has been incor- 
porated by B. A. and S. M. Steifer, of Nimshew, Cal., with a capital of 
$1,500,000. The company is organized for the purpose of manufacturing 
electricity. 

OAKLAND, CAL.—Mt. Diablo Light & Power Company has been incor- 
porated with a capital stock of $50,000. The directors are J. W. Burge, of 
Haywards; C. A. Jeffrey, L. B. Smith and Wilton Shuhaw of Oakland, and 
G. W. Clark, of San Leandro. 

RIVERSIDE, CAL.—The chairman of the City Trustees has been instructed 
to sign a contract with the Westinghouse EjJectric & Mfg. Company for the 
purchase of electrical machinery as follows: Three 200-kw, air blast trans- 
formers; one blower for transformers; one polyphase potential regulator and 
three 10,000-volt lightning arresters. The price named was $4150. 

THOMASTON, CONN.—At the annual meeting of the Thomaston Electric 
Light Company, the old board of directors was chosen. The officers of the 
company are J. S. Eastwood, president; F. J. Roberts, secretary and treasurer. 

MYSTIC, CONN.—The managers of the Westerly Electric Railway & Light- 
ing Company, which during the summer absorbed the Mystic Electric Light 
& Power Company, have decided to shut down the lighting plant here and 
furnish the consumers in Stonington, Mystic, West Mystic and Noank with 
power and light direct from the power house in Pawcatuck. The power house 
here will be held as an emergency plant. 

CANAAN, CONN.—The stock of the Norfolk Electric Light & Power Com- 
pany has been transferred to the following mew _ stockholders: Francis 
R. Cooley, of Hartford; William R. C. Corson, of Hartford; Arthur D. New- 
ton, of Hartford; Walter S. Morton, of New York; J. H. Roraback, of Canaan. 
The officers are as follows: President, J. H. Roraback; treasurer, A. D. New- 
ton; secretary, W. S. Morton. The Berkshire Power Company, which proposes 
to erect a dam and electric power house on the Housatonic River near the.toll 
bridge in Canaan will commence work in a few days and when the plant is 
completed the present Norfolk Electric Light & Power Company will be merged 
into the Berkshire Power Company, which is virtually the same body of people. 

WINTER PARK, FLA.—A charter has been granted to the Winter Park 
Electric & Fuel Company, of Winter Park, with a capital of $25,000. J. M. 
Cheney, H. W. Greetham and H. H. Yowell are the incorporators. 

DUBLIN, GA.—The citizens have voted to issue bonds for improving the 
electric light plant. 
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TENNVILLE, GA.—It was voted Oct. 25 to issue $8000 bonds to purchase 
the electric light plant and improve the water works. S. H. B. Massey is clerk. 

HERRIN, ILL.—The capital stock of the Herrin Light & Power Company 
has been increased from $20,000 to $50,000. 

LA GRANGE, ILL.—The La Grange Service Company, of Chicago, has been 
incorporated with a capital stock of $100,000, for the purpose of buying the 
electric light and water works plant of this village. The incorporators are 
B. McKeever, G. C. Madison and others. 

SPRINGFIELD, ILL.—A temporary injunction has been granted by Judge 
Creighton, of the County Circuit Court, restraining the consolidation of the 
Springfield Electric Light & Power Company with the Springfield Heat, Light 
& Power Company. The opinion of the court as expressed orally was that a 
combination of utilities of the city would be against public policy and a viola- 
tion of the anti-trust laws. 

CENTRAL CITY, IA.—The question of establishing an electric light plant 
will be voted on. 

WICHITA, KAN.—A franchise was granted to the Citizens’ Electric Light, 
Heat & Power Company to install a new electric lighting and heating plant. 


COLUMBIA, KY.—A new electric lighting plant is to be installed here. 

COVINGTON, KY.—Thos. J. Creaghead, of Covington, will prepare pre- 
liminary plans for the municipal electric light plant. 

LEOMINSTER, MASS.—The Leominster Electric Light & Power Company 
will improve its plant, putting in new machionery, poles and wiring. 

HOLYOKE, MASS.—The Board of Aldermen has passed a loan order for 
$30,000 to be used for reconstructing and enlarging the electric-light station. 

MELROSE, MASS.—The committee on street lighting of the city govern- 
ment has been authorized to confer with the Malden Electric Light Company 
to ascertain the cost of having the streets lighted all night and every night in 
the year. 

WINONA, MINN.—Bonds have been voted here for enlarging the electric 
light plant. H. M. Lamberton has secured a 25-year franchise from the city 
for the establishment of an electric lighting plant. 


AMORY, MISS.—Mr. A. A. Carlisle, of the Wesco Supply Company, St. 
Louis, Mo., has. sold a complete electrical installation for the electric light 
plant in Amory, Miss., consisting of 150-kw. Triumph generator, Hardie- 
Tymes Corliss engine and boilers, Adams-Bagnall arc lamps, Peerless incan- 
descent lamps, and the necessary material for installing the plant. 


TROY, MO.—At a special election held October 26 the proposition to issue 
$10,000 bonds for the purpose of establishing electric lights in Troy was 
carried. 

HARVARD, NEB.—Jerry Delaney, of Harvard, has secured a franchise to 
construct and operate an electric light plant. 


DARTMOUTH COLLEGE, N. H.—The trustees have voted to install elec- 
tric lighting equipment at the heating plant, which was made large enough for 
the proposed new system. 

KEARNY, N. J.—The Council has appropriated the cost of building a muni- 
cipal lighting plant. 

NEW YORK, N. Y.—Through the recording of a mortgage given by the 
New York & Westchester Lighting Company to the Central Trust Company for 
$10,000,000, the Westchester County Lighting Company and the New York & 
Westchester Lighting Company have effected a merger of their interests. 


SALISBURY, N. C.—The plant of the Whitney Reduction Company, which 
is «tilizing the narrows of the Yadkin River near Salisbury, N. C., is now on 
a firm financial basis and the work is steadily progressing. The canal from 
which the power will be derived will be over four miles long. Twenty-six 
thousand horse-power is to be developed. The river has a fall of 300 feet in 
ten miles. 

ARLINGTON, S. D.—The Central Dakota Milling Company has petitioned 
for a franchise for an electric light plant. 


GANADO, TEX.—Steps have been taken by a number of the leading rice 
growers of the section around Ganado, Tex., to combine their irrigation interests 
and establish a large central electric power plant for the purpose of furnishing 
power for operating their irrigation plants. 


BRADFORD, VT.—Charles A. Prouty, of Newport, has purchased controll- 
ing interest in the Bradford Electric Light Company. 


LURAY, VA.—A charter has been granted to the Luray Electric Company, 
with a capital of $15,000. E. C. Harnsberger is president; R. T. Morrison, of 
Luray, secretary. 

HARRINGTON, WASH.—F. E. Christensen, 
petitioned for a franchise for an electric light plant. 


SEATTLE, WASH.—The Snoqualmie Falls & White River Power Company, 
of Seattle and Tacoma, by amended articles of incorporation, has changed its 
name to the Seattle-Tacoma Power Company, and has increased its capitalization 
to $3,500,000, of which $1,250,000 is 6% preferred stock, non-cumulative, and 
$2,250,000 is common stock. 

APPLETON, WIS.—The Negaunee Gas Company and the Negaunee & Ish- 
peming Gas & Electric Company have been consolidated. Mr. Thomas Rock- 
well, formerly at the head of the Fox River Gas & Electric Company, will be 
president of the new company, and E. H. Finch will be secretary. 


of Ritzville, Wash., has 


QUERETARO, MEX.—The water of the Tequisquipam Springs, in the State 
of Queretaro, is to be utilized for power purposes. The water will be conveyed 
through a canal to the agricultural regions of San Juan del Rio, after it has 
first been used to generate electric power. The power generated at Tequis- 
quipam will be conveyed to the city of Queretaro by transmission lines and will 
be used to light that city and to operate factories and other industries. En- 
gineer H. Alcocer is in charge of the construction of the works. 
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THE ELECTRIC RAILWAY. 


FORT SMITH, ARK.—The Fort Smith Light & Traction Company, of 
Arkansas, has increased its capital stock from $200,000 to $250,000 preferred 
and $750,000 common. 

QUITMAN, GA.—An electric railway will probably be built here. It will 
be about 1%4 miles long, and owned and operated by the town, and will be used 
in hauling coal and cotton as well as passengers. 

ALTON, ILL.—The syndicate which is building the Alton-St. Louis Inter- 
urban Electric Railway is planning for an increase in the available power 
supply at the Alton electric power plant, which will be the principal plant 
for the line. 

MONTPELIER, IND.—Montpelier and Montpelier Township have voted the 
Huntington, Columbia City & Northern Electric Railway a subsidy of $25,000. 


“EVANSVILLE, IND.—The Common Council has passed the franchise of the 
Evansville & Eastern Traction Company. M. L. Sontag is general manager 
of the new company. 

CRAWFORDSVILLE, IND.—It is rumored that the Indianapolis & North- 
western Traction Company is to buy the grade of the Consolidated Traction 
Company from this city to Indianapolis. The grade is completed and ready 
for the ties and iron and the bridges are nearly all completed. 


PORTLAND, IND.—The Geneva Traction Company has procured all of 
the right of way for its line between Marion and Celina, Ohio, and proposes 
to push the work of grading until winter stops the work. The line has been 
financed by Eastern capitalists, represented by D. M. Shively, of South Bend. 


NEW CASTLE, IND.—The Commissioners have granted C. N. Maikels a 
franchise for an electric railway through Henry County to the corporation line 
in this city. The route follows the right of way of the Panhandle Railroad. 
The Commissioners have also taken steps to revoke the franchise granted to the 
Union Traction Company for a line from Anderson to New Castle, on the 
ground of nothing having been done except to lay track on three places or on 
disputed territory. 

DES MOINES, IA.—The Des Moines City Railway Company has definitely 
decided on the extension of the Scott Street line from its present terminus 
to Youngstown, Carbondale and the brick plants along the Wabash Railroad. 
The extension will be about three miles long and pass through a portion 
of the city of Des Moines which at present is without street railway facilities. 
The main object of the construction of this line is to give a railroad outlet to 
the coal and brick industries east of the city. 


DES MOINES, IA.—Word has been received from F. S. Mordaunt, pro- 
moter of the St. Joseph, Albany & Des Moines Electric Railway, that arrange- 
ments for terminals in St. Joseph have been satisfactorily concluded with the 
Union Terminal Company, of that city, also that a new route will have to be 
surveyed out of St. Joseph for a distance of six miles, in order to make con- 
nections with the lines of that company. Mr. Mordaunt has been in several 
Iowa towns during the past months negotiating for right of way, the voting 
of taxes, etc. He now states that construction work will be commenced early 
next spring. 

BOSTON, MASS.—The Boston & Worcester Street Railroad Company has 
petitioned the Railroad Commissioners for permission to issue $160,000 additional 
capital stock and $160,000 4% per cent. twenty-year bonds. The proceeds will 
be used for double tracking part of the road and other improvements. 

WATERTOWN, N. Y.—The Chamber of Commerce is trying to establish 
a belt line system in this city. The movement was started by Henry Lefe- 
bre, manager of the Black River Traction Company. 

ITHACA, N. Y.—The Common Council of Ithaca and its Highway Com- 
missioners have granted the petition of the Cayuga Heights Railroad Com- 
pany to build its proposed road from Cornell Heights through Cayuga Heights 
and connecting with the Ithaca Street Railway system at Renwick. 

CLEVELAND, OHIO.—The Cleveland Electric Railway Company has ob- 
tained a franchise from the Village Council of Collinwood, which will permit 
the company to extend its line on St. Clair Street to connect with the Euclid 
Beach line of the company. 

GALION, OHIO.—The Galion Southern Railway Company has been in- 
corporated, with $16,000 capital stock, by M. K. Arnold, A. A. Crawford, 
Oscar Wise, Walter L. Bell, J. C. Bowen. The company expects to build a 
line from Galion to Fredericktown and Mount Vernon. 

FINDLAY, OHIO.—The Toledo, Bowling Green & Southern Traction Com- 
pany is placing contracts for the equipment of new power house in 
this city. A contract has just been closed with McIntosh, Seymour & 
Company, of Auburn, N. Y., for two 1500-hp engines for the new plant. 

CLEVELAND, OHIO.—Mayor Finch, of Toledo, together with a number 
of officials of the Toledo, Port Clinton & Lakeside Railway, made a special 
trip from Cleveland to Toledo a few days ago. The event was the formal 
opening of the new line, which is now in operation from Toledo to Port 
Clinton. 

MARION, OHIO.—The Findlay & Marion Railway & Light Company has 
elected these directors: Thomas S. Thorn, W. H. Davidson and Edwin M. 
Moser, of Toledo; E. E. Kerr, of Cochranton, and Samuel W. Waltermire, of 
Forest. The company expects to build from Marion to Findlay by way of Upper 
Sandusky and Carey. The road will complete a through line from Columbus to 
Toledo. 


its 


LIMA, OHIO.—The Indiana capitalists who built the Fort Wayne, Van 
Wert & Lima Traction Company are said to be back of a project for a line 
from Lima to Toledo by way of Ottawa and Deshler. The Western. Ohio 
Railway is figuring on extending its line to Findlay, which would give it 
connection with Toledo, but if the other road is built this would furnish a 
shorter route to Toledo. 
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GUTHRIE, OKLA.—A territorial charter has been issued to the Kansas 
& Oklahoma Interurban Railway Company, with headquarters at Kansas City 
and with $1,000,000 capital stock. The proposed system includes city systems 
at Arkansas City and Winfield, with connecting lines to Gueda Springs, Kan., 
and Chilocco, Okla. The incorporators are L. H. Northrup, D. N. Sanders, 
Charles Brown, Thomas Baird and A. J. Hunt, of Arkansas City; W. H. 
Somermier and W. C, Robinson, of Winfield, with Charles Johnson, of New- 
kirk, as territorial agent. 

PARKESBURG,. PA.—The Town Council has passed an ordinance granting 
a franchise to the Parkesburg & Oxford Electric Railway Company, whose line 
is to be 14 miles long and is to be completed in a year. 

BLOOMSBURG, PA.—The Columbia & Montour Electric Railway Com- 
pany has decided to make a number of improvements to its system. Within 
the next six months the company will, build a power plant at or near Ber- 
wick. In this plant will be installed a 200-kw generator and an engine of 
300-hp or 400-hp. The company will also place a rotary converter of 150-kw 
at the sub-station at Willow Grove, in addition to the equipment now in that 
plant. 

PROVIDENCE, R. I.—The awarding by the New York, New Haven & Hart- 
ford Railroad Company of the contract for the increase of power in the work 
of electrifying the Warren, Bristol and Fall River branch will furnish a means 
of doing away with the locomotives on any part of the branch hereafter. The 
additional power equipment will be supplied by Westinghouse, Church, Kerr & 
Company. The power house, which is located at Warren, Conn., will be greatly 
enlarged, four Babcock & Wilcox boilers of 400-hp each will be installed, and 
two Westinghouse-Parsons steam turbines coupled directly to two 750-kw West- 
inghouse alternating-current generators will develop the electric current at a 
pressure of 13,200 volts. The steam turbines will operate at a speed of 
1500 r.p.m. 

MOOREFIELD, W. VA.—It is proposed to build a standard gauge electric 
freight and passenger railway from Moorefield to Green Spring, the prelim- 
inary survey having already been made. At Green Spring the line will con- 
nect with both the Baltimore & Ohio and the Wabash systems. J. William 
Gilkessen, cashier of the South Branch Valley Bank, Mooresfield, is interested. 


— 


NEW INDUSTRIAL COMPANIES. 


THE CHICAGO STAGE LIGHTING COMPANY has been incorporated 
with $2500 capital, to manufacture electrical apparatus. Directors: J. J. Fan- 
ning, G. E. and W. J. Stevenson, and others. 

THE STANDARD STORAGE BATTERY COMPANY, of Jersey City, N. J., 
has been incorporated with a capital stock of $500,000. The incorporators 
are Lewis B. Dailey, H. C. Coughland and B. S. Mantz. 

THE SAFETY CONTROL ELECTRIC COMPANY, of Newburg, N. Y., 
has been incorporated with a capital stock of $50,000. The directors of the 
company are J. L. Robertson, C. A. Gaiser and W. P. Godfrey, of New York. 

THE ELECTRO-CHEMICAL COMPANY OF AMERICA, of New York, 
has been incorporated at Dover, Del., with a capital stock of $400,000. The 
company is authorized to erect manufactories for electric and scientific products. 

THE INTERNATIONAL TOOL COMPANY, Chicago, IIl., has been in- 
corporated by Wm. F. Behrens, Adolph Peck and Frank J. R. Mitchell. The 
new company, which has a capital of $20,000, will manufacture tools and 





machinery. 

THE INDEPENDENT TELEPHONE SECURITIES COMPANY, of Utica, 
N. Y., has been incorporated with a capital stock of $800,000. The directors 
of the company are T. H. Ferris and C. H. Poole, of Utica, and C. G. R. Fuller, 
of Rochester. 

THE GAS BILL REDUCING COMPANY, Chicago, Ill., has been incor- 
porated with a capital of $14,000. The new company, of which William O. 
McCullough, Frank P. Gillett and Charles McLean are the incorporators, will 
manufacture gas and electrical apparatus. 

THE WATSONVILLE ELECTRICAL COMPANY, of Watsonville, Cal., 
has been incorporated with a capital stock of $25,000, of which $6000 is paid 
up. The directors of the company are W. A. White, J. A. Schanbacher, A. 
White, J. A. Linscott and W. D. Gulick. 

THE REED ELECTRICAL CORDAGE COMPANY is to start in business 
at New Haven, Conn., with a capital of $50,000, of which $20,000 has been 
paid in. The concern will use a machine for cordage making that has just been 
invented by T. S. Reed, one of the heads of the firm. 

AMERICAN NON-METALLIC STORAGE BATTERY COMPANY, of New 
York, to make and install storage batteries, to sell the product so made and to 
make and sell apparatus and instruments pertaining thereto; capital stock, 
$25,000. The directors are A. Arthur King, Henry Hellwig, Charles Busch, 
Geo. J. Wohltmann and Geo. J. M. Ketner, all of New York City. 

THE STANISLAUS POWER COMPANY, which has been incorporated at 
San Francisco by Sidney Sprout, Max L. Rosenfield and E. E. Peabody, of 
San Francisco, and J. A. Thomas, of Los Angeles, has a capitalization of 
$5,000,000; subscribed, $500. It is proposed to install a water-power electric 
transmission plant in Stanislaus County, that is to supply light and power in 
the central counties of California. San Francisco is named at the principal 
place of business. The plant is to be installed as soon as possible on the 
Stanislaus River at a point about 15 miles south of the Electra station of the 
Standard Electric transmission system, now controlled by the California Gas 
& Electric Corporation. The water wheels, to which the polyphase generators 
will be direct connected, will be operated under a head of 2000 feet of water. 
A representative of the new corporation says that contracts have been closed 
for the entire outturn of the projected plant. There are rich mining districts 
within transmission distance of the power site and the lines of the California 
Gas & Electric Corporation are so contiguous that the surplus power could be 
sold to that concern if desired. 
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OBITUARY. 


MR. H. E. RAYMOND.—Mr. Henry E. Raymond, electrical engineer and 
assistant manager of the construction department of the General Electric Com- 
pany at Schenectady, was found dead in his room in the..Hotel Manhattan, 
New York City, on November 2, having hanged himself with a part of the 
webbing of the Venetian blinds directly before the window, which opened on 
Forty-third Street. Mr. Raymond was thirty-two years of age. He was an 
athlete and a member of the Mohawk Golf Club. He leaves a widow and child. 
No cause has been given for this s@d event. 

JUDGE J. M. THOMAS.—It is with much regret that we note the death of 
Judge J. M. Thomas at his home in Irvington, N. Y., on November 7. 
He was for two terms Probate Judge of Ross County, Ohio. Subsequently 
he went to Cleveland to become president of the Cuyahoga Telephone Company. 
Up to a few months ago he was engaged in large independent telephone inter- 
ests and was for six years president of the National Independent Telephone 
Association. He is survived by a widow and four children. The funeral will 
take place in New York City. There is no doubt that the earnest work done by 
Judge Thomas for several years was a potent factor in the general success of the 
independent telephone cause in the United States. He drew together the feeble 
elements and unrelated, even discordant parts of the independent system, secured 
united action on vital questions, particularly those of patent litigation, and saw 
his work crowned with success. Even to this day his efforts in the cause are not 
fully appreciated by those for whom he worked. A few years ago, Judge 
Thomas moved to New York, engaged in other enterprises outside the telephone 
field, and made his home at Irvington, N. Y. The personality of the man was 
strong and likeable and he won a host of friends in the electrical field. 


— — 


PERSONAL. 





MR. G. MARCONI has sailed again for England, but intends to return in 
December, when he proposes to resume Atlantic wireless telegraphy. 

MR. W. J. CANADA, electrical engineer of the Appleyard Interurban Lines, 
of Ohio, has moved his office from Springfield to the general office at Columbus. 


MR. ALLAN POLLOK, has again been appointed to the position of 
manager of the San Francisco Gas & Electric Company, which has been vacant 
since the resignation of Manager J. F. Lawless some months ago. 

MR. ANSON R. TRACY, electrical engineer at the Minnesota state institu 
tion located in Faribault, Minn., has resigned the position held by him for the 
past seven years, to accept a position in the United States Weather Bureau 
at Boston, Mass. 

MR. W. BOARDMAN REED, vice-president of the Bishop Gutta Percha 
Company, will act as president until the annual meeting in January, as pro- 
vided by the company’s by-laws, and in consequence of the death of Mrs. 
Helen Blitz, the late president. 

MR. E. CANNON, president of the Northwest Electric Engineering Com- 
pany, Portland, Ore., and representative of the Allis-Chalmers Co. in Oregon 
and Washington, is in New York for the purpose of consulting with the Al- 
lis-Chalmers people in regard to some big deals in his territory. He is stop- 
ping at the Imperial Hotel. 

MR. R. S. HALE, formerly of the firm of Hale & Codman, of Boston, has 
severed his connection with that firm in order to accept a position as assistant 
to the general superintendent of the Edison Electric Illuminating Company of 
Boston. Mr. Codman will carry on the business in Holophane glass and the 
Wright demand meter formerly carried on by the firm. 

MR. S. LAKE.—Mr. Simon Lake, inventor of the submarine torpedo boat 
which bears his name, returned to the United States on the steamer La 
Touraine last week, after a four months’ absence in Europe. Mr. Lake declined 
to say anything regarding his movements while abroad, except that most of his 
time had been spent in Paris. He declined to talk regarding reported sales 
of his boats for participation in the war in the Far East. 


MR. A. J. WURTS, of the Westinghouse Electric & Manufacturing Company, 
who recently resigned as manager of the Nernst Lamp Company, has been ap 
pointed constructing engineer for the Carnegie Technical Schools of Pitts- 
burg. In accepting this new appointment, Mr. Wurts does not sever his con- 
nections with the Westinghouse Electric Company, but will continue there in 
his experimental and development work, which has been of so interesting 
and successful a character. 


MR. C. A. SCHIEREN.—Ex-mayor Charles A. Schieren, says the New 
York Tribune, has been called the father of the English Lutheran Church in 
Brooklyn, and the title is by no means improper, as there is scarcely a church 
of that denomination in Brooklyn that has not been made possible by his aid. 
Not only has he encouraged the starting of such societies, but has made gen- 
erous gifts to the building fund, and lent additional money on mortgages at 
a nominal rate of interest. He is considered the most prominent member of 
the English Lutheran Church in the United States. Only last week he made 
another gift to the cause by reducing the mortgage he holds on the property 
of the English Lutheran Church of the Messiah by $1000. Mr. Schieren is also 
always ready to lend his financial skill to the management of the various enter- 
prises, the result of which is that the young English Lutheran churches are 
among the most flourishing of all the churches of equal age in that borough. 


ALLIS-CHALMERS’ PERSONNEL.—Mr. W. A. Nelson, who was appointed 
superintendent of equipment of the Allis-Chalmers Company, October 1, 1904. 
began his services with that company in August, immediately after his resigna- 
tion became effective as assistant superintendent of the Westinghouse Electric 
& Manufacturing Company. During his connection of nearly five years with 
the Westinghouse Company, Mr. Nelson had immediate charge of the plans for 
the arrangement and location of machinery in the new East machiné shop. 
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Prior to his connection with the Pittsburg Company, Mr. Nelson had similar 
duties at the works of Pratt & Whitney Company, going to Hartford from Fitch- 
burg where he had been superintendent of the Simonds Rolling Machine Com- 
pany for a number of years. Mr. Nelson will have duties in connection with 
all of the works of the Allis-Chalmers Company and his experience admirably 
qualifies him for making a success in this new undertaking. Mr. R. C. Wright, 
for several years in charge of the design of special tools and fixtures used in 
the manufacture of steam turbines at the East Pittsburg works of the Westing- 
house Machine Company, has resigned to accept similar duties at the Milwau- 
kee works of the Allis-Chalmers Company. Mr. Charles. F. Barth has recently 
been appointed foreman of the steam turbine department at the West Allis 
works of the Allis-Chalmers Company. Mr. Barth resigned his position as 
foreman at the East Pittsburg works of the Westinghouse Machine Company, 
a position he had occupied for a number of years. Mr. C. A. Derby has re- 
signed his position as assistant manager of the Lyon Cypress Lumber Company 
to join the selling staff of the Allis-Chalmers Company, in its sawmill depart- 
ment. Mr. Derby brings to his new position a valuable and varied experience, 
having been general manager of the F. B| Dubach Lumber Company and pre- 
viously in the engineering department of the Colorado Fuel & Iron Company 


Trade Hotes. 


MR. G. M. GEST, the expert subway contractor of New York and Cincin- 
nati, has been awarded at the St. Louis Fair the highest prize for conduit 
construction. 


ELECTRIC FL.ATIRONS.—The General Electric Company, amotg the 
20 other awards which it received from the Louisiana Purchase Exposition, has 
received a gold medal for electric flatirons. 

JUNCTION BOXES.—The Fibre Conduit Company, Orangeburg, N. Y., 
in bulletin No. 25, refers to a recent installation of its junction boxes made in 
the Northfield schools of East Northfield, Mass. 

PHOTO-ENGRAVING AND BLUE PRINTING.—The Adams-Bagnall 
Company, of Cleveland, Ohio, is sending out a folder in the interest of its type 
of enclosed arc lamp for photo-engraving and blue printing. 

THE JAEGER MINIATURE LAMP MANUFACTURING COMPANY, 
Eighth Street and Fourth Ave., New York, is sending out to the trade an at- 
tractive little blotter advertising its miniature and telephone signal lamps. 


THE FAMOUS FILTER COMPANY.—AII apparatus in Machinery Hall 
at the St. Louis Exposition is supplied with lubricating oil from block 44, to 
which point the oil returns for filtration. The oil is forced through the supply 
pipes by two Worthington duplex pumps. . 

THE ELECTRIC GAS LIGHTING COMPANY, of Boston, is opening a 
branch sales office in San Francisco, at 519 Mission St., which will be in charge 
of H. G. Aylsworth as local manager. A full line of annunciators, switch- 
boards, etc., will be carried in stock. 

EXHAUST FANS.—tThe latest bulletin of the Emerson Mfg. Company, of 
St. Louis (No. 3056), is devoted to the subject of direct connected exhaust 
fans for alternating and direct current. Information is contained to guide in 
selecting the size of a fan for a given use. 

MESSRS. H. M. BYLLESBY & CO., who are at present constructing the 
gas plant at Musgogee, I. T., have been retained as engineers hy the Muskogee 
Electric Traction Company to design and construct a railway in the town of 
Muskogee, with an approximate trackage of 4.7 miles. 

BOULTER ELECTRIC FURNACE MUFFLERS.—The Boulter Mfg. Com- 
pany, 1617 North St., Philadelphia, Pa., is sending out a card calling attention 
to its mufflers for electric furnaces. This firm, which has been in business for 
sixty-nine years, makes a specialty of high grade fire brick for all purposes. 

BLISS TOOLS.—E. W. Bliss & Co., of Brooklyn, N. Y., have been awarded 
the grand prize and a gold medal for tools and machines exhibited at the 
Louisiana Purchase Exposition, St. Louis, for superiority of workmanship, 
smoothness of action, ingenuity in design and highest quality of product. 

THE WESCO SUPPLY COMPANY, of Seventh St. and Clark Ave., St. 
Louis, Mo., issues a neat little folder as to its Pardridge reflectors and other 
lighting specialties; also with regard to the Reynolds electric flasher which it 
handles. Both folders are clever and effective, and make their points admirably. 


INDUCTION SPARKER.—The F. Bissell Co., Toledo, Ohio, in a circular 
just issued describes the ‘“‘Security’’ induction sparker for gas and gasolene 
motors. The sparker is of the dynamo type, but without brushes, and has 
an output of 10 amperes, thus giving a very “fat” spark and insuring ignition. 

THE CENTRAL ELECTRIC COMPANY, of Chicago, has found it neces- 
sary to increase its warehouse capacity about 50 per cent. and to add very 
largely to its other floor space. This addition will enable not only the carrying 
of a much larger stock, but will facilitate the more rapid handling of orders. 

AMERICAN LAVA COMPANY, Chattanooga, Tenn., Mr. P. J. Kruesi, 
manager, announces that on December 1 it will move into a new factory with 
five times the present floor space and much additional machinery. It is now 
requesting customers to get their orders in so as to avoid delay by anticipating 
requirements and shipments. 

TRANSMITTERS AND RECEIVERS.—The Dean Electric Company, Elyria, 
Qhio, has issued a pamphlet describing the Dean type of telephone transmitter 
receiver. Every part is described in detail with accompanying illustrations. To 
one desiring to obtain complete knowledge of the construction of a telephone 
transmitter receiver this pamphlet will be found of much interest. 

DIXON’S GRAPHITE.—tThe Joseph Dixon Crucible Company, Jersey City, 
in a handsome pamphlet with a very effective cover, points out to automobilists 
and motor boat owners the advantages of graphite for motor lubrication. For 
this purpose a special graphite (No. 635) is manufactured. Another publication 
of the same company is a folder setting forth the merits of silica-graphite 
paint, for the protection of steel. 
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THE CROCKER-WHEELER COMPANY, Ampere, N. J., is supplying the 
electric light and power plant for the U. S. battleship ‘“‘Connecticut.”’ She 
carries the largest plant of the kind ever installed. It will have a capacity of 
800-kw, consisting of eight Crocker-Wheeler generators direct connected to 
Forbes marine type engines. The company has issued a neat illustrated postal 
card giving data about the battleship. 


MESSRS. ROSSITER, MACGOVERN & COMPANY, 17 Battery Place, 
New York, say they find that an impression has been created that they have 
given up their St. Louis office and have withdrawn from that field. They 
state, therefore, that while they have disposed of their repair shop in St. Louis, 
they have nevertheless retained their office and their entire office force at their 
old location, and they are carrying on their customary business as usual. 


THE KILBOURNE & CLARK COMPANY, of Seattle and San Francisco, 
is making arrangements to open a branch office in Los Angeles early in No- 
vember for the sale of Nernst lamps and general electrical supplies. The new 
office will be under the general supervision of the San Francisco branch, of 
which H. G. Aylsworth is local manager. Mr. Aylsworth reports that they 
are having very good business all along the coast in the sale of Nernst lamps. 


MACHINE TOOL CONTROLLERS.—The Ward Electric Com 
pany, of Bronxville, N. Y., has issued a new bulletin covering its SKB type 
machine tool controller overload 
and no-voltage release motor starter and field rheostat, the field rheostat being 
so interlocked with the starter that the motor cannot be started under conditions 
of weakened field. 
the machine tool trade. 


ELECTRICAL AND STEAM MACHINERY.—Practically all of the 96 
pages of the October catalogue of Rossiter, MacGovern & Company, Inc., are 
taken up by the lists of electrical, steam and other engineering apparatus carried 
in stock by this well-known house. The list includes direct and alternating 
current generators, motors of all kinds, transformers, switchboards, 
steam, gas and gasolene engines, pumps, etc. 
There seems to be everything on hand to fit any requirement and the company 
guarantees that every piece of apparatus that it sells and installs to be first 


Leonard 


controllers. This consists of switch, fuses, 


The company is doing an extensive business in this line with 


lamps, 


boilers, cars, snowplows, 


class. 

PRINTING PRESS ELECTRIC DRIVE.—The Electric 
has issued a handsome bulletin (No. 221) having for its subject direct-current 
motor equipment for printing presses and allied machines. The illustrations 
comprise more than four score excellent half-tones showing direct-current mo 


Sprague Company 


tors and appliances in detail, and views of numerous machines to which they 
have been applied. The text describes the various types of equipments, includ- 
ing descriptions of the various means of connecting up motors with machines. 
Those interested in catalogue making will find much to admire in the handsome 
execution of this pamphlet. The border in surrounding each page is 
particularly effective. 


colors 


THE SMITH STORAGE BATTERY COMPANY, Binghamton, N. Y., re- 
ports business conditions very favorable. Mr. A. C. Rahe, the manager of the 
company, on a recent trip through the central part of Pennsylvania, closed 
contracts for three installations of its tray batteries. One is with the Harris- 
burg Light, Heat & Power Company, to be used to equalize the lighting plant 
load; another with a lighting plant for the Warrensville Sanitarium near 
Reading, and the third at Mertztown for a large isolated plant for residences 
and a hotel. The Smith Storage Battery Company is desirous of establishing 
agencies in all the principal cities of this country. It is already in negotia- 
tion with parties in several cities. 


THE INTERNATIONAL TELEPHONE MANUFACTURING COMPANY, 
of Chicago, it is said, is making its central energy, as well as its generator-call, 
wall and desk telephones, completely avoiding the use of any of the exposed 
metal parts forming a part of the circuit at any time, absolutely preventing the 
user from receiving an electrical shock when using the telephone. This point 
is becoming more and more an important feature in telephone apparatus in 
view of the many accidents that are constantly occurring from the use of 
instruments in which circuits are completed through outside metal parts. One 
of the most peculiar accidents of this kind recently occurred at Indianapolis, 
Ind., as reported from the Chicago Tribune, October 29. The International 
Company in designing its apparatus considered these points as one of the most 
essential in the telephone system, especially for large cities or even rural ex- 
changes where there is considerable danger from lightning, and it has carried 
out in every detail the idea of perfectly concealing all working parts of the 
apparatus and insulating all exposed metal parts throughout its entire system. 


THE AUTOMATIC ELECTRIC COMPANY, of Chicago, announces that 
the Jury of Awards of the Louisiana Purchase Exposition has awarded the 
grand prize to its exhibit of automatic telephones and switchboards. This 
award is for general excellence in Group 70, which includes all forms of tele- 
phone switchboards, telephones, telephone apparatus, appliances, appurtenances 
and supplies. The Automatic Electric Company is the only independent tele- 
phone manufacturer to receive the grand prize, which is the highest award in 
the power of the Exposition officials to make. The company’s exhibit is one 
of the most interesting and noteworthy at the Exposition. It occupies a con- 
spicuous position in Section 24, Palace of Electricity, and is housed in a splen- 
didly appointed pavilion of its own, as already illustrated in our pages. The 
exhibit proper consists of a complete automatic telephone exchange of the 
10,000-type, divided into two switchboards and having power equipment and 
all other accessories. To this exchange is connected a large number of tele- 
phones scattered throughout the exhibit and the Palace of Electricity. The 
automatic service has been in constant use by the officials of the electrical build- 
ing since the opening of the Fair and they praise it highly. The exhibit is in 
charge of Harry S. Durant, of,the sales department of the Automatic Electric 
Company, assisted by James Strasburg, of the mechanical department. The 
Automatic Electric Company has within the past two years equipped more than 
sixty cities in the United States with its automatic telephone apparatus. 





— 


sina: 


ees oet wench ites 


head 


iit ime... 


Se RR tt mr ne 


Ee a yen tee eee 


1 
BH 


ELECTRICAL WORLD anp ENGINEER. 





Voi. XLIV, No. 20. 





XS} Record of Electrical Patents. 





UNITED STATES PATENTS ISSUED NOV. 1, 1904. 
{Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 Nassau St., N. Y.] 
7739580. FRAME FOR ELECTRIC MACHINES; Carl Dihlmann, Berlin, 

xsermany. App. filed Nov. 23, 1901. The cores of large alternators are 
mounted within a tubular girder-frame for support. 

773,508. SELF-PLAYING MUSICAL INSTRUMENT; Charles A. Shaffer, 
Philadelphia, Pa. App. filed Dec. 9, 1903. Details. 

773,621. COMBINED TROLLEY WIRE SPLICE AND SUPPORT; Alonzo 
B. Allison, Canton, Ohio. App. filed Feb. 15, 1904. Details of a trolley 
wire clip. 

773,626. KNIFE SWITCH; William F. Bossert, Utica, N. Y. App. filed 
March 7, 1904. A special form of clip or post made out of bent up flat 


material. 

773,685. STORAGE-BATTERY ELECTRODE AND PROCESS OF MAKING 
SAME; Elmer A. Sperry, Cleveland, Ohio. App. filed Jan. 28, 1904. 
(See page 828.) 

773,686. STORAGE BATTERY; Elmer A. Sperry, Cleveland, Ohio. App. 
filed Feb. 11, 1904. (See page 828.) 

773,710. CABLE HANGER; Douglas B. Bronson, Chicago, Ill. — App. filed 
April 17. 1903. A U-shaped spring having a bushing inside for engage- 
ment with the cable and having an opening in its bend for a fastening 
screw and a bolt passing through its free ends to clamp the cable. 

773775 RECEPTACLE; Philip H. Fielding, New York, N. Y. App. filed 
April 5, 1904. This receptacle is constructed especially for high potential 
lamps; the sleeve contact is arranged a considerable distance above thé 
cemer contact so as to increase the arcing distance and prevent short- 
circuiting by the collection of moisture within the receptacle. 

773,733. INSULATOR; Leon W. Greene, Brooklyn, Mich. App. filed Nov. 
10, 1903. A porcelain tube having a flange at one end and a series of cir- 
cular grooves at the other end; when inserted through a wall it is held in 


place by passing a ring, og one of the grooves immediately adjacent to 


the surface of the wall, thus 
direction. 

773.774. ELECTRIC ARC LAMP; Lorens S. Anderson, Stockholm, Sweden. 
App. filed April 15, 1902. Two electrodes connected in series and a third 
electrode forming a bridge between them, combined with means for reg- 
ulating the electrodes independently of each other. 

773.777- RHEOSTAT; William Baxter, Jr., Jersey City, N. J. op. filed 
March 5, 1903. Resistance pencils are mounted in a frame and held at 
their extremities between metal end pieces which are forced toward each 
other by springs to maintain a good contact. 

773,805. INCANDESCENT ELECTRIC LAMP; Albert W. W. Miller, South 

Orange, N. J. App. filed Sept. 29, 1902. The object is to produce a re- 
movable lamp base. The stem of the lamp is plugged with cement which 
retains a porcelain button in place against the end of the lamp; the center 
and sleeve contacts are attached to this button and mechanically supported 
by a wrapping of wire. 

773,821. ELECTRIC FURNACE; Charles P. Steinmetz, Schenectady, N. Y. 
App. filed May 24, 1900. (See page 827.) 

773,827. ROENTGEN RAY TUBE; Elihu Thomson, Swampscott, Mass. App. 
filed Feb. 14, 1898. A method of regulating the degree of density of a 
vacuum tube consisting in causing rays under the influence of a decreased 
intensity to liberate gas from an agent within the tube. 
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hearing of the central office telephone operator; an irregularity in the sig- 
nals indicates a change in the circuit at the protected area. 

773,869. AUTOMATIC ELECTRICAL SIGNALING SYSTEM; Franklin S. 
Holmes, New York, N. Y. App. filed March 19, 1904. Relates to%a sys- 
tem similar to that of the preceding patent. 

773,870. AUTOMATIC ELECTRICAL SIGNALING SYSTEM; Franklin S. 
Holmes, New York, N. Y. App. filed March 25, 1904. A further exten- 
sion of the last two patents. 

SYNCHRONIZING DEVICE FOR DYNAMO-ELECTRIC MA- 


773,880. 
CHINES; Louis C. Marburg, Schenectady, N. Y. App. filed March 7, 
1904. 

773,881. COMMUTATOR; Maurice Milch, Schenectady, N. Y. App. filed 


March 19, 1904. A commutator for alternating current motors in which 
the segments are insulated by a material that becomes an electrical con- 
ductor when heated, so that after the machine has been started, the heat 
generated in the commutator will short circuit the armature and the motor 
will run thereafter as a simple induction motor. 

773,893. TROLLEY HARP; Alson C. Ralph, Somerville, Mass. App. filed 
March 11, 1904. Carbon brushes carried in the harp are pressed by springs 
against the trolley wheel for contact. : 

773,917. SYSTEM OF ELECTRICAL DISTRIBUTION; William L. Bliss, 
Brooklyn, N. Y. App. filed Feb. 3, 1902. Details of a system comprising 
a generator, a storage battery and automatic means for reducing the charg- 
ing effect of the generator when the battery is charged to a predetermined 


point. 

773,918. MEANS FOR EXCITING DYNAMO ELECTRIC GENERATORS; 
William L. Bliss, Brooklyn, N. Y. App. filed Feb. 26, r902. A system 
of distribution involving a normally open armature circuit, a shunt field 
a storage battery supplying the field, a resistance between the field and 
armature and an automatic switch between the battery and field. 

773,930. ELECTRIC MOTOR; Frederick B. Duncan, Madison, Wis. Arp. 
filed May 10, 1901. <A motor transmitting power through a flexible shaft, 
is mounted upon a frame having various axes permitting it to turn to any 
position desired. 

773,931. ELECTRICALLY CONTROLLED MONOGRAM SIGN; Mortimer 
Du Perow, Washington, D. C. App. filed May 9, 1904. The face of the 
sign has Openings through which the light from a single lamp behind is 
thrown, and electro-magnets are arranged to throw shutters across some of 
the openings so that the remainder will define a certain letter or design. 

773,937. TESTING THE MAGNETIC QUALITIES OF MATERIALS; 
Ae Holden, Rugby, Eng. Age. filed July 6, 1903. 

773,941. MANUFACTURE OF CELLULOSE; Carl Kellner, Vienna, Austria- 
Hungéry. App. filed March 18, 1903. (See page 828.) 
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773,725.—Receptacle. 


773,852. _CONTROLLING SYSTEM FOR ELECTRIC MOTORS; George 

Westinghouse, Pittsburg, Pa. App. filed March 18, 1903. The contact 
members of a number of switches are arranged in a circle around a central 
inlet for pneumatic pressure and electro-magnetically actuated valves control 
the various contact members, said valves being themselves controlled by a 
main governing switch. 

773,833. _CONTROLLING SYSTEM FOR ELECTRIC MOTORS; George 
Westinghouse, Pittsburg, and Louis M. Aspinwall, Wilkinsburg, Pa. App. 
filed May 1, 1903. Relates to the same kind of control system as referred 
to in patent last mentioned and involves the use of an independent circuit 
and source of current for the governing switch. 

773,836. CONTROLLING SWITCH; Harold E. White, Schenectady, N. Y. 
App. filed April 23, 1904. A generator, a motor, a separate source of 
excitation for both fields, a resistance and a controlling switch anesaqged to 
include variable portions of the resistance in series with either field. 

773,837. ELECTRIC METER; Eddy R. Whitney, Lynn, Mass. App. filed 
Feb. 29, 1904. In this meter the torque is proportional to the square of 

the current and to make the revolutions proportional to such quantity, the 
damping device is made proportional to the first power of the speed. 

773,838. THERMO ELECTRIC GENERATOR; Merle J. Wightman, New 
York, N. Y. App. filed July 13, 1900. The elements of the couple are 
constructed with circulation passages for a cooling medium. 

773,839. THERMO ELECTRIC GENERATOR; Merle J. Wightman, New 
York, N. Y. App. filed April 8, 1901. A modification of the preceding 
patent. 

773,853. ELECTRIC KILN; Frederick E. Dickinson, Kendallville, Ind. App. 
filed Jan. 12, 1903. A number of electric arcs are arranged to heat the 
air in circulatory passages extending through. the kiln. 

773,867. PORTABLE ELECTRIC WINCH; James Heywood, Philadelphia, 
Pa. App. filed March 14, 1904. This is a heavy truck carrying an electric 
motor and a winch geared thereto for operation about the streets. 

*73,868. AUTOMATIC ELECTRICAL SIGNALING SYSTEM; Franklin S. 
Holmes, New York, N. Y. App. filed April 16, 1903. A burglar alarm 
system combined with a telephone system and comprising a signaling de- 

vice 





773,833-—Controlling System for Electric Motors. 


operating constantly and at regular intervals within the vision or 





773,839-—Thermo Electric Generator. 


7731950. ELECTRIC TURRET OPERATING MECHANISM; Osborn P. 

oomis, Newport News, Va. App. filed Dec. 16, 1903. A special arrange- 
ment of two electric motors with sets of speed gears and electro-magnetic 
clutches for rotating the turret of a war vessel at variable speeds. 

773,961. STORAGE BATTERY; Charles B. Morgan, Cleveland, Ohio. App. 
filed April 18, 1904. (See page 828.) 

774,001. RACK STRUCTURE: Louis Steinberger, New York, N. Y. App. 
filed March 15, 1904. An insulator for third rails comprising a knob of 
insulating material covered by a metallic shield having a seat for the rail 
in which it is permitted to adjust its position slightly. 

774,018. ALTERNATING-CURRENT MOTOR; Caspar Wust-Kunz, Seebach, 
Switzerland. App. filed July 20, 1901. 

774,043. TROLLEY; William R. Cooper, East St. Louis, Ill. App. filed 
May 21, 1904. The trolley pole is composed of two telescoping sections 
with a packing between them to render the pole water-tight. 

774,049. PROCESS OF ELECTROLYTICALLY PRODUCING LEAD- 
PEROXIDE LAYERS UPON POSITIVE ACCUMULATOR; Julius Dia- 
mant, Raab, Austria-Hungary. App. filed Jan. 4, 1904. (See page 828.) 

774,059. ELECTRICAL ALARM FOR TELEPHONE CALL-BELLS; John 
NV. Fouche, Ryan, Va. App. filed May 2, 1904. 

774,077- MOTOR CASING; Gustav E, Jacobson and Charles Anderson, New- 
ark, N. J. App. filed oe 25, 1904. Details. 

774,085. TROLLEY POL CONTACT; John J. Lacknor and Andrew J. Cur- 
tis, East Williamson, N. Y. App. filed May 5, 1904. The wheel is swiv- 
=e upon a vertical axis so as to accommodate itself to inaccuracies in 
the wire. 

774,090. ALTERNATING-CURRENT SELECTOR; Hermann Lemp, Lynn, 
Mass. App. filed Dec. 1, 1897. 

774,115. CONDENSER; John Splitdorf, New York, N. Y. App. filed Oct. 
19, 1903. Two continuous conducting strips and an intervening dielectric 

are rolled into a bundle whose opposite terminals allow connection with a 
source of current whereby the discharge will be across the roll instead of 
lengthwise of the strips. . 

774,118. ROENTGEN RAY TUBE; Elihu Thomson, Swampscott, Mass. App. 
filed April 26, 1902. The apparatus patent corresponding to the method 
patent of the same patentee above mentioned. 

774,138. EXCITING VACUUM TUBES; Hermann Lemp, Lynn, Mass. App. 


filed Dec. 1, 1897. x 
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officials could confer. 


Lincoln, Neb. 
Wilmington, Del. 


Fall River, Mass. 


GRAND PRIZE 





at the 


WORLD’S FAIR, ST. LOUIS 


In Open Competition with the World 


Chicago, II. Portland, Me. New Bedford, Ma 
Grand Rapids, Mich. Auburn, N. Y. Los Angeles, Cal. 
Columbus, Ohio. Lewiston, Me. San Diego, Cal. 

Dayton, Ohio. Auburn, Me. Hopkinsville, Ky. 


Sioux City, Iowa. 
Riverside, Cal. 


ss. 


Cleburne, Tex. 

Columbus, Ga. 

Augusta, Ga. 

Medford, Wis. 

St. Mary’s, Ohio. 
Traverse City, Mich. 


Woodstock, N. B. 
Westerly, R. I. 
Manchester, Iowa. 
Princeton, N. J. 
Albuquerque, N. M. 
Berlin, Germany. 


Automatic Electric Company 
CHICAGO, U. S. A. 


OUR AUTOMATIC TELEPHONE SYSTEM 


Wins the 


We are the only Independent Telephone Manufacturers to receive this, the highest honor the 


The same superiority of equipment which won this award for us has caused the adoption of our 
apparatus by Independent Companies in the following cities: 


Van Wert, Ohio. 
Battle Creek, Mich. 
Clayton, Mo. 
Pentwater, Mich. 
Toronto Jct., Can. 
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With a Telephone 


the entire resources of this 
great city are brought within 
immediate reach. 


Have You a Telephone? 





NEW YORK TELEPHONE CO. (a) 
15 Dey Street 


J 














TELEPHONES 


Largest manufacturers of interior 
telephones in the world. 


SWITCHBOARD EQUIPMENTS! 
For Toll and Country Lines. 

Send for Large No. 11 Catalog. 
Conn. Telephone & Elec. Co. 
MERIDEN, CONN. 








For 
Any System 
For 
tet ance Everybody 


Ss. H. COUCH COMPANY 


169 PEARL ST., BOSTON, MASS. 


TELEPHONES 


Highest Grade 
Central Energy or Magneto 


and 





SWITCHBOARDS 
TELEPHONES 


Leich Four-Party System - - Write for Booklet 


AMERICAN ELECTRIC 
TELEPHONE COMPANY 
36-58 W. Jackson Boulevard - - Chicago 

















KENT POCKET METERS Automatic Voit Ammeter 





Is designed aud calibrated 
especially for testing bat- 
teries on gasolene automo- 
biles and Inu: ches, and for 
Bs auy other use of like capa - 
ity. Theamprre r. ading is 
made by simply pressing 
the button. The most con- 
venient and complete bat- 
tery tester on the market. 
Vit-Am.$6. Amp.-mtr. $5.00 


Atwater-Kent Mfg. Co., 120 N. 6th St.. Philadelphia 








TELEPHONES (Contre os ch 


Mattiple SWITCHBOARDS 


FOR ANY SIZE EXOHANGE 
All we ask is your request for a 
SAMPLE AND QUOTATION 


INTERNATIONAL TEL. MFG. CO. 
Chicago, U. S. A. 


Harrison and Clinton, 

















When your Telephone 
fails you call on this 
Company. It will pay you 


VIADUCT CO. 


BALTIMORE, MD. (5) 











WRITE FOR OUR 
CATALOGUE OF 


Flectrical Books 















CcuT it out. 


Maintenance Expense 


Eliminated. 


TRY NORTHPHONE 


For Quality. 


The NORTH Electric Co. 


CLEVELAND 0., U. S. A. 


147-157 St. Clair St. 
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Y PERFECT OPERATOR'S \ AS 
HEAD RECEIVER = YY | it gs 


THE 3 


wv 


American 
Bell Telephone 
Company 








THE HEAD BAND IS FLEXIBLE, MADE OF SPECIAL TEMPERED 
STEEL COVERED WITH LEATHER AND SO ARRANGED THAT IT 
CAN BE SWUNG BACK OR READILY REMOVED ENTIRELY, THUS 
CONVERTING IT INTO A WATCH CASE RECEIVER. THE BACK OF Ff 
THE RECEIVER IS COVERED WITH HARD RUBBER. THE EAR CAP fF 
IS MADE OF HARD RUBBER AND SO PROPORTIONED AS TO BE § 125 Milk Street, Boston, Mass. 
ABLE TO WITHSTAND LOTS OF ROUGH USAGE. : ' 


BULLETINS MAILED FREE UPON REQUEST. 


STROMBERG-CARLSON TELEPHONE MFC. CO..- 


GENERAL AND Eastern Sates OFrFIce 
ROCHESTER, N. Y. CHICAGOT ILL. 
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THE ALTERNATING CURRENT TRANSFORMER 


BY F. G. BAUM. 











CONTENTS, 


CHAPTER I.—Elementary Principles. II.—Simple Transformer Design. III.— 
Graphical Representation of Pressure Relations. IV.—Regulation. V.—Ef- 
ficiency. VI.—Testing. VII.—Systematic Design. VIII.—Circuit Regula- 
tors, Constant Current Transformers, Series Transformers, Compensating 
Voltmeter. IX.—Connections of Transformers for Single-Phase and Poly- 
phase Circuits. X.—Commercial Types of Transformers. American and 
European Types of Single-Phase and Polyphase Transformers. APPEN- 
DIX.—Extracts from Rules and Requirements of the National Board of Fire 
Underwriters. 


Cloth. 195 Pages. 122 Illustrations. Price $1.50. 





The chapters of this book originated from a course of university lectures at _ 
Stanford University, Cal., but the material is intended for the use of the engineer 
and general reader as well as the student. Some knowledge of elementary alternat- & 
ing currents is presupposed. The scope of the work is shown by the table of con- 
tents above. 


Send Orders to the 


McGRAW PUBLISHING .COMPANY 
Book Department , +. 114 Liberty Sts; New York. 
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LUNDELL 


“Universal” 
Motors 


Represent Finality of Design 






RGy cunre™ 


Nutionwl, 


















National Electric 
Company 
MILWAUKEE 








TRADE MARK. 











DISTRICT OFFICES. 


eC Rare 135 Broadway 
PHILADELPHIA. ...1509 Land Title Building 
PITTSBURG.................--Gellatly & Co. 
Curceaco.........%..-Qld Colony Building 


Boston AND CINCINNATI. 


————— 

SALES OFFICES. 
CHARLESTON, W. VA...... Agnew Elec. Co. 
CLEVELAND......Stamp, Stephenson & Co. 
Derroir......!.....Miller-Seldon Elec. Co. © 
Denver. ......Hendrie & Bolthoff Mfg. Co. 
SEATTLE...........-Kilbourne & Clark Co. 


San Francisco.....Kilbourne & Clark Co. 














FOR BOTH LIGHTING 
and POWER SERVICE 


Give equally satisfactory service for either 
requirement. One Wagner takes the place 


of two others—you needn’t stock up on two 


kinds to be prepared for emergencies. 

They show practically the same regula- 
tion on unbalanced 3-wire loads as on 2-wire 
loads. They are interchangeable on motor and 
lighting loads, having the same voltage 
ratio for both. 


OUR BULLETIN No. 65 DESCRIBES THEM FULLY 





Instruments, Bul. 67 
Singlephase Motors, Bul. 68 





Metor Generator Sets, Bul. 69 
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TRANSFORIIERS 
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ELECTRICAL WORLD + ENGINEER 


1S MORE WIDELY QUOTED ABROAD THAN ANY 
OTHER ELECTRICAL JOURNAL PUBLISHED 


Motors 
Dynamos 








We Are Not Saying Very Much 


Perhaps we are not getting many new customers 


— but— 


We are holding all our old ones. 


Hertner Electric Co. 


Cleveland, O. 
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NOW READY 


The third quarterly issue of the 


“Central Station List and Manaal 
of Electric Lighting ” 


Successor to the “Central Station Directory,” consisting of 
complete and accurate reports from the central station com- 
panies and municipal lighting plants of North America. 


Most Reliable Directory 


of the 


Electric Lighting Industry 


EVER PUBLISHED 








Information includes the exact title of each company; office 
address; names, addresses and position of officers; nature of steam 
and generating plant, with capacity, and name of manufacturer; 
voltage of system; number and style of motors, arc lamps, incan- 
descent lamps, etc.; day circuits; capitalization; nature of city con- 
tract and price of lights; and other technical and financial data. 


SUBSCRIPTION PRICE, $4.00 PER YEAR 
No Single Copies Sold 


The entire list will be revised quarterly and new plants will be 
added. Address all orders to 


CENTRAL STATION LIST, 114 Liberty Street, NEW YORK 
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INSULATORS 


Owe their almost universal use to their uniform 
quality, perfection of design and mechanical and elec- 
trical strength, preventing arcing and leaking of the 
current and burning of pins and cross arms. 

Their use is evidence of good judgment. 


FOR ANY VOLTAGE 
Catalog on Request 
See our Exhibit, Electricity Building, at St. Louis. 


The Locke Insulator Mfg. Co. 


VICTOR, N. Y. (2) 


For Iraty, GUIDO TOLUSSO, Via Torino 61, Milan 
JNO. MARTIN & CO., Pacific Coast Agents. 
Seatttz, SAN FRANCISCO, Los ANnGELEs. 
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GET MORE LIGHT 


It’s just as easy to have three lights as one if you use the 


VETTER CURRENT TAP 


Gives two additional circuits without sacrificing a lamp, and without cut-outs, 
rosettes, moulding, etc. Anybody can connect it. Z 
Price, by mail, $1.00. Discount to the trade. For sale by all jobbers. (4) 
104 East 23 St MEE Ar OUTS 
» T. PAUL 
NEW YURK. y PARIS 
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Have you seen 


“UNION” SWITCHBOX? 


If not, let us send you a sample 

This Box will fit‘all Standard Switches 
and Receptacles and has been approved 
and adopted by the Underwriters’ Na- 


tional Electric Association. 





Gangs of 2, 3, 4, 5 and 6 carried in stock pro- 





vided with clamps for holding Sprague Cable. 


-2 = 4 . *¢ =) reac 9 > > 
PATENTS PENDING. landem Boxes made to order. 
' 


_ CHICAGO FUSE WIRE & MFG. CO. 


' CHICAGO BUFFALO NEW YORK 








va 


— Churches 


Cannot be successfully lighted by every- 
one. It is work that calls for experience. 
The larger part of our church work con- 
sists of removing other people’s failures, | 
and doing the job in the right way. The 
use of our fixtures carries with it our help 
in doing exactly the right thing. 


I. P. Frink, 551 Pearl $t., Dew York 























REPRE PEPER PREP bbbbbbht 


New Mode! Whitney Bridge ; 


Y 





2, 9N0666GE0" 
'&% 200800055 


52; | WC Dead 
| a) ‘ 
f 90000 “ 


Range, .0or ohm to If megohms. Reversing plugs done away 
with. Only four plugs to be manipulated in rheostat. New form 
combination keys. Fitted for Murray and Varley tests. External 
batteries and galvanometer can be used when desired. Batteries 
self-contained. 


THE BEST BRIDGE FOR ALL AROUND WORK 


Send for discounts. 


WHITNEY ELECTRICAL INSTRUMENT CO. 


General Sales Offices: 


MACHADO & ROLLER 
203 BROADWAY NEW YORK CITY, N. Y. 
IIIA IIAIIIIDIIIDIIIIIIIIIAIIAIIIIIIIII AGI II IDI 


Of all Qualities, in any 

Form at Lowest Prices 

Eugene Munselland Go, 
New York and Chicago 


INSULATION That Is. 


Micanite, Linotape, M. I. C. Compound, Empire 
Cloth and Paper. For years the Standard. 


Mica Insulator Co., Originators 


NEW YORK and OHICAGO. 
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“Everything 
Electrical” 


MONEY TALKS and 


CURRENT is MONEY 


If you are not using MALONEY TRANSFORMERS + 
you are wasting current—therefore money. STOP IT! The 


MALONEY will do it. No doubt or guess work about 


ing 
Electrical” 


it. You can prove it for yourself. Write ow for informa- 
tion. Every day’s delay means more current wasted—more 


money lost. 


THE WESCO SUPPLY COMPANY 


ST. LOUIS, MO., U. S. A. 








An enormous amount of time is devot- 


ed to meters and lamps, and accurate rec- 
ords are kept. Why not devote some 
time to the transformer question and keep 
a set of cards showing what each one is 


doing ? 


The Transformer is working continu- 
ously, and while an inexpensive piece of 
apparatus, it is eating into your coal pile 
all the time. In hundreds of cases we 
hear of them being installed and as long 


as they continue to work “and do not give 


trouble,” they are considered satisfactory. 


AMERICAN TRANSFORMER CO., Newark, N. J. 





It is more profitable to scrap some of the 
old ones, and if records are kept you ~.n 
determine how much energy is being 
wasted. A cheap transformer is the1 ost 
expensive thing you can use, and a good 
one will not only cut down your cost per 
kilowatt, but give your customers better 

_ service. In your search for means 
whereby you can reducé your operating 
expenses consider the AMERICAN. If 
you are not using them, let us send you a 
sample through our agent in your terri- 


tory. 
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EXPORT BUSINESS 
IS PAYING BUSINESS 


Ghe Export Issue of ELECTRICAL 
WORLD AND ENGINEER (first issue 
of each month) ‘will bring you export 
business. | i: ae ke 3 3 
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‘CLASSIFIED INDEX OF 
ADVERTISERS. 


AGOUnSANT S. 
Weiss, : 

AIR oaawessaons. 
Blaisdell Machinery Co. 
Christensen A. 
National Electric Co. 


ANNUNCIATORS. 
Electric {ppiionce Co. 
Holtzer-Cabot Elec. (o. 
Plummer, Ham & Richardson. 


ARMATURE DISCS. 
Smith Co., Thomas. 
Wilson & Smith. 

ASBESTOS. 

Johns-Manville Co., H. W. 


ATTORNEYS. 
Walmsley, H. B. 


AUTOMOBILES. 
Ward Leonard Elec. Co. 


BALL BEARINGS. 
Auburn Ball Bearing Co. 
BATTERIES, PRIMARY. 
Central Elec. 
Eastern Fhe Works. 
Edison Mf 
Leclanche a. Co. 
+ pgs «pe meet "sesety Co. 
New York Coil Co. 
Plummer, a & Richardson. 
Wesco Supply Co. 
Western Electric Co. 


BATTERIES, STORAGE. 
American Battery Co. 
Battery Power Company. 
Central Elec. Co. 

Dayton Mfg. Co. 

Electric Shaves Battery Co. 
Gould Storage Battery Co. 
Hatch Accumulator Co. 
National Battery Co. 

New England Motor Co. 
Smith Storage Battery Co. 
Storage Battery Supply Co. 
United States Battery Co. 
Willard Storage Battery Co. 

BELLS. 

Manhattan Elec’l Supply Co. 
Ostrander & Co., W. R. 
Viaduct Co. 

BELTING. 

Shultz Belting Co. 

BELT DRESSING. 

Dixon Crucible Co., Joseph. 

BINDING POSTS. 
International Brass & Electric Co. 
National Acme Mfg. Co. 

BLOWERS. 

Sturtevant Co., B. F. 

BOILERS. 

Babcock & Wilcox Co. 
New York Safety Steam Power Co. 
Smith Co., S. Morgan. 
Station Equipment Co. 
Wetherill & Co., Robt. 

BOILER COMPOUNDS. 
Dearborn Drug & Chemical Co. 

BOLTS. 

NationalAcme Mfg. Co. 

BOOKS, TECHNICAL. 
McGraw sees Co. 

Van Nostrand Co., 

BRACKETS, ARC ae 
Lundin Electric & Mch. Co. 

BRAKES, MAGNETIC FRICTION. 
Electric Controller & Supply Co. 

BRASS GOODS. 

Crane 


International Brass & Elec. Co., Inc. 


Lunkenheimer Co. 

BRIDGES. 

American Bridge Co. 

BRUSHES, DYNAMO. 

Eastern Carbon Works. 
Le Valley Vitae Carbon Brush Co. 
Wirt Electric Co. 

BULB CLEANERS. 

Incan. Electric Lt. Manip. Co. 

BUSHIN 
Bossert Electric Construction Co. 

CABLE CLIPS. 

Yonkers Specialty Co. 

CABLE HANGERS. 
Chase-Shawmut Co. 
Johns-Manville Co., H. W. 
Standard Underground Cable Co. 
Yonkers preety Co. 

CABLE JO 
Dossert Hy 7 

CABLE RACKS. 

Cope, T. J. 
APS. 


McCullough- Dalzell Crucible Co. 
CAR HEATERS, ELECTRIC. 

Johns-Manville Co., H. W. 

Simplex Electric Heater Co. 
CARBON 

Eastern Feries Works. 

Frorup, E. 

Beisipes "Hug 0. 

Webb, Alfred T. 
CASTINGS. 

Lowell Model Works. 

Morris Company, I. P. 





Continued on Page 36. 


National Electric Co. 
New England Butt Co. 
Smith Co., S. Morgan. 


CEILING SWITCHES. 
Sorensen, P. 

CENTRAL STATION HEATING. 
Schott, H. 


CHAIN BLOCKS. 
Yale & Towne Mfg. Co. 
CHAINS, DRIVING. 
Link Belt Eng. Co. 
Morse Chain Co. 
CHUCKS. 
Hardinge Bros. 
CIRCUIT BREAKERS. 
Bissell Co., F. 
Conduit Elec’l Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Fort Wayne Electric orks. 
La Roche Co yy * 
Nalder Bros. & Thompson, Ltd. 
Ward Leonard Electric Co. 
CLEATS. 
Imperial Porcelain Works. 
Thomas & Sons, R 
Trenton Porcelain Co. 
CLIMBERS. 
Cincinnati Tool Co. 
Klein & Son, Mathias. 
Smith, Hemenway & Co., Corp. 
CLOCK, SWITCHES. 
Bissell Co., F. 
Crescent Company. 
Kilbourne & Clark Co. 
CLUSTERS. 
Benjamin Elec. Mfg. Co. 
Frink, I. P. 
CLUTCHES, MAGNETIC. 
Electric Controller & Supply Co. 
COMMUTATORS. 
Elliott Bros. Elec. Co. 
Heck, Louis. 


COMMUTATOR COMPOUND. 
Allen & Co., L. B 
Crescent Company. 
Dixon Crucible Co., Joseph. 
McLennan Co., K 


COMMUTATOR TURNING DEVICE. 


Jordan Bros. 
CONDENSERS. 
Alberger Condenser Co. 
Heine, William A. (Electric). 
Marshall, Wm. (Electric). 
Stanley Elec. Mfg. Co. (Electric). 
CONDUITS 
American Circular Loom Co. 
American Conduit Co. 
American Stone Conduit Co. 
American Vitrified Conduit Co. 
Camp Co., H. 
Drake & Co., E. D. 
Field-Foulks Co. 
Gest, G. M. 
Gherky, we. Bs 
National Conduit & Cable Co. 
Osburn Flexible Conduit Co. 
Sprague Electric Co. 
CONDUIT RODS. * 


Coss, T, 3s 
CONNECTORS AND TERMINALS. 
Briggs, H. 
Smith, Hemenway & Co., Corp. 
CONSTRUCTION SUPPLIES. 
Bissell 
CONSTRUCTION FOOLS. 
Cincinnati Tool Co. 
Hall, William Albert. 
Klein & Sons, Mathias. 
Smith, Hemenway & Co., Corp. 
CONTROLLERS. 
American Electric Fuse Co. 
Case Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Supply Co. 
Globe Elec. Cantretiey Co. 
Schureman & Co., J. L. 
Sundh Ss 4 
Ward Leonard Electric Co. 
Wirt Electric Co. 
CONVERTERS. 
Elec’! Appliance Co. 
CONVEYING MACHINERY. 
(Coal, Ashes, etc.) 
Case Mfg. _ 
Hunt Co., C. 
ere Mfg. oe 
ink-Belt Engineering Co. 
Maris Bros. 
Mead-Morrison Mfg. Co. 
Morse Chain Co. 
Ridgway Belt Conveyor Co. 
Robins Conveying Belt Co. 
United Telpherage Co. 
COOLING TOWERS 
Alberger Condenser Co. 
CORD ADJUSTERS. 
Incan. Elec. Lt. Manip. Co. 
Yost Elec. Mfg. Co. 
CORD, ARC LAMP. 
Samson Cordage Works. 
CORD, FLEXIBLE 
American Elec’! Works. 
CORD, TROLLEY. 
Samson Cordage Works. 











JANDUS 


Interchangeable Arc 


World’s Fair, St. Louis. 





Lamps 
GOLD MEDAL 


Highest Award on Arc Lamps. 


THE IDEAL LAMP 


FOR 


Central Stations and Isolated Plants 


200 hours’ Life on Multiple D.C. Circuits 
150 hours’ Life on Multiple A.C. Circuits 
150 hours’ Life on Series A.C. and D.C. Circuits 


GUARANTEED 


All lamps identical except as to actuating mech- 
anisms, which are interchangeable, without disturb- 
ing the main structure. 


: 2 Send for Bulletins: : 


THE JANDUS ELECTRIC CO. 


114 Liberty Street 
New York 


CLEVELAND 


Monadnock Bldg. 
Chicago 


Real Estate Trust Bidg. 
Philadelphia 
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If we ever get a trial order 
from you for a lot of 


“Warner” 





Enclosed Arcs 








it'll all be over except equip- 
ping your entire circuits with 
them. 


Less Line Loss 
No Open Circuits 
Simplicity 
Economy of 
Maintenance 


The only enclosed are lamp 
you can hang right in series 
with your old open arcs. 


Catalogue on request. 


Warner Arc Lamp Co. 
Muncie, Ind., U.S. A. 








| X-RAY REFLECTORS 
SAVES HALF THE LIGHT 
DOUBLES THE ILLUMINATION 
Send for Catalogue 
WATIOWAL X-RAY REFLECTOR CO. 
187 East Van Buren Street, - - Chicago 
26 Cortlandt Street, - - New York 








SMITH TRAY PLATE 


STORACE BATTERY 
Excels le Lightness and Efficiency. 


SMITH STORAGE BATTERY CO. 











5 Prederick St., Binghamton, N. Y. 








CLASSIFIED INDEX, —Continued from Page 35. 


COVERS, CRUCIBLE. 
McCullough-Dalzell Crucible Co. 


CRANES, TRAVELING. 

Case fg g. Co. 

Maris Bros, 

Mead-Morrison Mfg. Co. 

Muralt & Co. 

Niles-Bement-Pond Co. 

Northern Engineering Works. 

Pawling & Harnischfeger. 

Yale & Towne Mfg. Co. 
CROSS ARMS. 

Locke Insulator Mfg. Co. 

Sterling & Son, W. C. 
CRUCIBLES. 

McCullough-Dalzell Crucible Co. 
CURRENT TAPS. 

Benjamin Elec. Mfg. Co. 

Meyrowitz, E. B. 
CUT-METER. 

Warner Instrument Co. 


Fort Wayne Electric Works. 

Pass & Seymour, Inc. 

Trumbull Elec. Mfg. Co. 
CYLINDER OIL. 

Kellogg & Co., E. H. 


DRILLS, GANG. 
Barnes Co., B. F. 
DRILL GRINDERS. 
ing Twist Drill & Machine Co. 
att & Whitney Co. 
DRILLS. I PORTABLE. 
- OPRicHt. 
Barnes Co., B. F. 
DYNAMOS AND MOTORS. 
Aaron Electric Co. 
Allgemeine Electricitats Gesellschaft. 
Allis-Chalmers Co. 
American Engine Co. 
Bissell Co. 
Bogue, C. y. 


British Westinghouse Elec. & Mfg. Co. 


British Thomson-Houston Co. 
Brush Elec’l Engineering Co. 
Bullock Elec. Mfg. Co. 
Burke Electric Co. 

C. & C. Electric Co. 

Carlisle & Finch Co. 

Century Electric Co. 

Hea Electric Co. 
Cornwell 4 

Crocker- Wheeler Co. 

Dialt Motor Co. 

Dick, Kerr & Co. 

Diehl Mfg. Co. 

Eck Dynamo & Motor Works. 
Electric Machinery Co. 
Electro-Dynamic Co. 
Elwell-Parker Electric Mfg. Co. 
Emerson Electric Mfg. Co. 
Federal Electric Co. 

Fort Wayne Electric Works. 
Fuller Co. 

General Electric Co. 

General Incandescent Arc Light Co. 
Gregory Electric Co. 

Hertner Electric Co. 

Hobart Elec. Mfg. Co. 
Holtzer-Cabot Elec. Co. 

andus Electric Co. 

effrey Mfg. Co. 

enney Elec. Mfg. Co. 

ordan Bros. 

<endrick & Davis. 

Keystone Electric Co. 
Kilbourne & Clark Co 

La Roche Co., F. A. 

Lincoln Electric Co. 

Mayer Elec. Co., M. M. 
Mechanical Appliance Co. 
Muralt & Co. 

National Elec. Co. 

New England Motor Co. 
Northern Electrical Mfg. Co. 
Parsell & Weed. 

Ridgway Dynamo & Engine Co. 
Robbins & Myers Co. 
Rossiter, MacGovern & Co. 
Roth Bros. & Co. 

Rushmore Dynamo Works. 
Sprague Electric Co. 

Stanley Elec. Mfg. Co 
Station Equipment Co. 

Stow Mfg. Co. 

Sturtevant Co., 3B. Ff. 
Thompson, Jr., Jos. H. 
Thompson-Bonney Co. 
Triumph Elec. Co. 

Wagner Elec. Mfg. Co. 
Warner, W. F. 

Warren Electric Mfg. Co. 
Wesco Supply Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 
S<LECTRIC HEATING DEV ICE S. 
American Electrical Heater Co. 
Johns-Manville Co., H. \W. 
Kilbourne & Clark Co. 
Prometheus Elec. Co. 

Simplex Electric Heater Co. 
ELECTRIC LAUNCHES 

Electric Launch Co. 
ELECTRIC MINE LOCOMOTIVES. 

effrey Mfg. Co. 

furalt & 
ELECTRIC NOVEL TIES. 

Carlisle & Finch Co. 

Cornwell Co., R. M. 

Kendrick & Davis. 

Knapp Electric & Novelty Co. 
ELECTRIC ROCK DRILL. 

Northern Electrical Mfg. Co. 


— 





ELECTRIC SIGNS. 
Electric Motor & Equipment Co. 
Federal Elec. Co. 
Reynolds Elec. Flasher Mfg. Co. 


ELECTRICAL INSTRUMENTS. 

Atwater-Kent Mfg. Co. 

Biddle, i G. 

Bristol Co. 

Cutter Elect’] & Mfg. Co. 

Diamond Meter Com Bees 

Dongan jpetrussent 

Duncan Elec. 

Eldredge Elec. a Co. 

Seng Pierson & Co. 

Fort eyes Electric Works. 

General Electric Co. 

General Incandescent Arc Light Co. 

Gregory Electric Co. 

Kelvin & James White, Ltd. 

Keystone Electrical Instrument Co. 

Leeds & Northrup Co. 

Machado & Roller. 

Nalder Bros. & Thompson, Ltd. 

Northern Elec’l Mfg. Co. 

cane | om M. 

a ogg Co., Inc. 

anley Elec. Mfg. Co. 

Schaeffer & Budenberg. 

Stanley Instrument Co. 

Wagner Elec. Mfg. Co. 

Westinghouse Electric & Mfg. Co. 

Whitney Electrical: Inst. Co. 

Willyoung & Gibson Co. 
ELECTRICAL TESTING. 

Electrical Testing Laboratories. 
ELECTROMAGNETS. 

ab bo 

Splitdo Cc. F. 
ELECTROPLATING PEP Assos. 

Mayer Elec. pms M 


Bogue, 
ELE cs 

awe By : Co. 

ink et ngineerin Co. 


ENGINEERS AND CONTRACTORS. 
American Bridge Co. 
Arnold Electric Power Station Co. 
Baker & Co., E. 
Barstow, W. S. 
Bates & Neilson. 
Beebe & Bennett. 
Brown Electric ot Co. 
Byllesby & a * 
Carman & C “ Whitney. 
an, Ch ol A. 
Collins, A. Frederick. 
Corson, Wm. R. od 
Cory, + hay & Allen. 
Doble Abner. 
Plestgical ‘Equip. & Supply Co. 
Engineering Co. of America. 
Field-Foulks Co. 
Foster, Horatio A. 
Fuller Co. 
Gest, G. M. 
Gherky, W. D. 
Hanchett, Geo. T. 
Heck, Louis. 
Horry, Wm. Smith. 
Humphrey, Henry H. 
Iron City Engineering Co. 
ackson, Dugald C. 
ackson, William B. 
elly Engineering . » John F. 
ag & Clark 
, Willis R. 
Koh er Bros. 
Mailloux, C. O. 
Masson, ’R. S. 
McMeen & Miller. 
Mershon, Ralph D. 
Muralt & Co. 
Palmer, W. K. 
Pepper & Register. 
Pierce, Richardson & Neiler. 
Pratt & Atkins. 
Reckenzaun, Fred’k. 
Sanderson & Porter. 
Sargent & Lundy. 
Schott, W. H. 
Sheaff & Jaasted. 
Stanley Elec. Mfg. Co. 
Stanton, Leroy W. 
Wagner, Herbert A. 
Westinghouse, Ckurch, here & Co. 
White Company, 
ENGINES, GAS AND GASOLINE. 
Allis-Chalmers Co. 
Carlisle & Finch Co. 
Jones Co., S. M. 
Lowell Model Co. 
Marinette Gas Engine Co. 
Otto Gas Engine Works. 
Parsell & Weed. 
Power & Mining Machinery Co. 
Westinghouse Machine Co. 
Wood & Co. D. 
ENGINES, OIL. 
American Diesel Engine Co. 
ENGINES, STEAM. 
Allgemeine Elektricitats Gesellschaft. 
Allis-Chalmers Co. 
American Engine Co. 
Ball & Wood Co. 
Ball Engine Co. 
Bayle Sons Co., W 


British Westinghouse Elec. & Mfg. Co. 


Brush Elec’l Engineering Co. 

Buckeye Engine Co. 

Cooley Gen’l Development Co. 

Dick, Kerr & Co. 

Erie Mfg. & Supply Co. 

Frick Co. (Corliss and Automatic). 

Fuller Co. 

ae ge Foundry & Mch. Works. 
de & Sons, A. L. 

Maxfield: Francke Co. 


Continued on Page 38. 





McIntosh, Seymour & Co. 
Morris Com any, I. 
New York Safety Steam Power Co. 
Providence Engineering Works. 
Reeves Engine Co. 
Ridgway Dynamo & Engine Co. 
Rochester Mch. Tool orks. 
Shepherd Engineering Co. 
Skinner Engine Co. 
Southwark Foundry & Mach. Co. 
Station Equipment Co. 
Sturtevant Co., B. F. 
Thompson-Bonney Co. 
Vilter Mfg. Co. 
Watertown Engine Co. 
Westinghouse Machine Co. 
Wetherill & Co., Robt. 
XHAUST HEADS. 
Burt mak Co. 

EXPERIM wit APPARATUS. 
Thordarson, 

FANS AND MOTORS. 
British Thomson-Houston Co. 
Century Electric Co. 
Diehl Mfg. Co. 
Doubleday-Hill Elec. Co. 
Emerson Elec. Mfg. Co. 
Fort Wayne Electric Works. 
General Elec. Co. 
Gen. Inc. pom Lt. Co. 
Holtzer-Cabot Elec. Co. 
Hunter Fan & Motor Co. 
iene Electric Co. 

echanical Appliance Co. 

Kendrick & Davis 
Robbins & mers Co. 
} meena Co., 
Sprague Pon hy Co. 
Stuart- sowmas Co. 
Wesco ‘~~ y on 
Western ectric 

FANS, EXH «4 e VENTILATING. 
Diehl ~~ &- 
Emerson heatete Mfg. Co. 
Fuller Co. 
Mechanical Sovtenes Co. 
Sturtevant Co. F. 

FEED WATER HEATERS. 
Erie Mfg. & Supply Co. 
IBRE. 


American Vulcanized Fibre Co. 
Delaware Hard Fibre Co. 
Kartavert Mfg. Co. 
Vulcanized Fibre Co. 
FILES, wg Sw a. 
Barnett & C 
FIXTURES, Sis- ‘AND ELECTRIC. 
Benjamin Elec. Mfg. Co. 
Faries Mfg. Co. 
aioeree, & Clark Co. 
FLASHER 
Electric Diss & Equipment Co. 
Reynolds Elec. any er Mfg. Co. 
FLEXIBLE SHAFTS 
Stow Mfg. Co. 
FORGES. 
American Stoker i 
Sturtevant Co., F. 
FUEL SCONOMIZERS. 
American Stoker Co. 
Green Fuel pcongamase Co. 
Sturtevant Co., F. 
FURNACES. 
American Stoker Co. 
USES. 


American Electric Fuse Co. 
Brush Elec’l Engineering Co. 
Central Elec. Co. 
ase-Shawmut Co. 
cuneate Fuse Wire & Mfg. Co. 
& W. Fuse Co. 
i. Manville Co., H. W. 

GAUGES, STEAM. 

Crosby Steam Gage & Valve Co. 
Lunkenheimer 

GAS LIGHTING APPARATUS. 
Ostrander & ne - R. 
Splitdorf, C. 

GLASS. 

Fostoria Globe Specialty Co. 
Gillender & Sons, Inc. 
Libbey Glass Co. 

GLASS TUBES. 

Fostoria Globe Specialty Co. 
Libbey Glass Co. 

GLOBES, ARC LAMP. 

Fostoria Globe Soqeneity Co. 
Gillender & Sons, Inc. 
Holophane Glass Co. 
Libhey Glass Co. 

Pheenix Glass Co. 

GLOBES, SHADES, ETC. 
American Reflector & Lighting Co. 
Faries Mfg. Co. 

Frink, I. P. 

Gitlender & Sons, Inc. 
National X-Ray Reflector Co. 
Phoenix Glass Co. 

GEARS. 

New Process — Co. 
Smith Co., S. 

GEAR-CUTTING MACHINES. 
Hardinge Bros. 

GRAPHITE. 

Dixon 5 ienenand Co., Jos. 

GREA 
Dixon Ecrucible Co., Jos. 

GUY ANCHORS. 
Crouse-Hinds Co. 
Matthews & Bro., W. N. 

HACK SAWS. 

Smith, Hemenway & Co., Corp. 

HANGER BOARDS. 

Fort Wayne Electric Works. 
Lundin Electric & Mch. Co. 

HEATING APPARATUS. 

Sturtevant Co., B. F. 
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TRANSFORMERS 


For any voltage or frequency. High potential testing transformers. 





Step up and step down transformers, for long distance transmission. 









The 
Lakon 


THE LAKON COMPANY, “ttre 


ELKHART, INDIANA, U. S. A, 


VENTILATED TYPE. OIL TYPE. 











{ Point for the Monitor Bushing 


is the fact that it is made with a perfectly rounded orifice, making this 
the 1 bushing that will not cut insulation on wires. 1 other point is its 
covering of insulating enamel—producing the smoothest and safest surface 
possible. 1 minute spent in investigating this bushing will prove profit- 
able to any 1, Only 1 house in the U. S. has the right to manufacture 
them, and that 1 the 1 which owns the patent. 


N 


Bossert Electric Construction Co. 
Utica, N.Y., U.S. A. Write for Catalog 





Ls 


Lda 


Va 


bY 








ASK YOUR DEALER 


“NOSGRU " Gay MIDGET PUSHES 


: Pat. April 12, 1004 
rewl 
(Screwless) Connected in 10 Seconds MADE IN STANDARD SIZES 











CLUSTERS 


STYLE-K SHOWN ABOVE 
IS A VERY ATTRACTIVE FIX- 








Does away with all troubles of old-fashioned pushes with screw connections 
THE SARCO CO., 906 Sixth Ave., New York City 














TURE AND BECAUSE OF THIS 
AND OTHER COMMENDABLE 
FEATURES IT IS IN GREAT 
DEMAND. Send for new catalog. 


BENJAMIN ELECTRIC MFG. CO. 


816 K-O. CHICACO NEW YORK 


DOSSERT & COMPANY 


CABLE JOINTS 
114 LIBERTY STREET NEW YORK CITY 





























— ay — D. & W. Pane. Fuses 


are so reliable that underwriters do not require them to be enclosed in fire- 
D. & W. BABY CARTRIDGE FUSE, proof cabinets, thus making it possible to install a cheaper tablet than when 
spring clip contact. using ordinary fuses. Our prices on D. & W. PANEL FUSES also are 
lower than those of other dealers. 
WE SOLICIT YOUR ORDERS AND WILL SHIP FROM CHICAGO 
STOCK. 


fo 4 Central Clectrir Company, 


iT NEVER 
i}, DISAPPOINTS General Sales Agents 


264-266-268-270 FIFTH AVENUE, CHICACO 











D. & W. PANEL CARTRIDGE FUSE, 


screw clamp contact. 
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If we haven’t 
it in stock 
no one has it 


When you are in need of 
an arc lamp 


get the Adams-Bagnall. 


When you want a really 
good lamp 


get the Adams-Bagnall. 

When you want a lamp 
for every circuit 

get the Adams-Bagnall. 

When you want a lamp 
that is durable and efficient, 


and has proven itself many 
times over 


get the Adams-Bagnall. 


When you want lamps in 
a hurry, 


write or telegraph us. 


Electrical supplies, 
Highest grade, 
Lowest price, 
Quickest delivery, 


DOUBLEDAY-HILL 
ELECTRIC CO, 


PITTSBURG, PA, 








CLASSIFIED INDEX. 


HEATING BY EXHAUST STEAM. 
American District Steam Co. 
American Stoker Co. 


HOISTS, SLECTRIC AND STEAM. 
Case Mfg. Co. 
Jeffrey Mfg. Co. 
Mead-Morrison Mfg. Co. 
Muralt & Co. 
Pawling & Harnischfeger. 
Ridgway Belt Conveyor Co. 
United Telpherage Co. 


HOISTING CRABS, — 
Yale & Towne Mig. Co. 


HOUSE GOODS. 
Plummer, Ham & Richardson. 
HYDRAULIC MACHINERY. 
Pelton Water Wheel Co. 


ICE-MAKING MACHINERY. 
Frick Co. 
Vilter Mfg. Co. 


IGNITERS, GAS ENGINE. 
Carlisle & Finch Co. 
Holtzer-Cabot Elec. Co. 


IMPREGNATING APPARATUS. 
Devine, J. P. 


INDUCTION COILS. 
International Brass & Elec. Co., Inc. 
Ostrander & Co., W. R. 
Splitdorf, C. F. 


INSULATING STAPLES. 
Blake Signal & Mfg. Co. 


ar: LATORS AND INSULATING MA- 
PERIAL, 
American Elec’l Wks. 
American Vulcanized Fibre Co. 
Anderson Mfg. Co., A. & J. M. 
Bellevue Porcelain Works. 
Bissell Co., F. 
Connolly Bros. , eed. 
Crescent Insulated Wire & Cable Co. 
Delaware Hard Fibre Co. 
Dielectric Mfg. Co. 
Driver-Harris Wire Co. 
Empire China Works. 
Fort Wayne Electric Works. 
Hartford Faience Co. 
Hemingray Glass Co. 
Hope Webbing Co. 
Imperial Porcelain Works. 
Jahns-Manville Co., H. W. 
Kartavert Mfg. Co. 
Kruesi, P. 
Locke Insulator Mfg. Co. 
Macon-Evans Varnish Co. 
Magnet Wire Co. 
Mica Insulator Co. 
Murdock, H. D. 
Munsell & Co., Eugene. 
New England Butt Co. 
Pass & Seymour, Inc. (China). 
Ryle & Co., Wm. (Silk). 
Safety Insulated Wire & Cable Co. 
Sauquoit Silk Mfg. Co. (Silk). 
Standard Paint Co. 
Standard Underground Cable Co. 
Sterling Varnish Co. 
Steward Mfg. Co., D. M. 
Sunlight Lava Mfg. Co. 
Thomas & Sons, R. 
Trenton Porcelain Co. 


Vulcanized Fibre Co. 
Waterbury & Co. 
JACKS. 


Smith, Hemenway & Co., Corp. 
Watson-Stillman Co. 
JUNCTION BOXES. 
Bossert Electric Construct. Co. 
D. & W. Fuse Co. 
General Incandescent Arc Light Co. 
Johnson & Morton. 
Sarco Company. 
LAMP ADJUSTERS. 
Incan. Electric Lt. Manip. Co. 
LAMPS, ARC. 
Adams-Bagnall Elec. Co. 
Allgemeine Elektricitats Gesellschaft. 
American Electrical te | Co. 
Anderson Mig: Co., A. & J. M. 
Bissell & Co., F. 
British NARA Houston Co. 
Brush Elec’] Engineering Co. 
Clark & Mason. 
Doubleday-Hill Elec. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
General Incandescent Arc Light Co. 
Gregory Electric Co. 
Helios Mfg. Co. 
Jandus Electric Co. 
Stanley Electric Mfg. Co. 
Toerring Co., C. J. 
Universal Electrical Wks. 
Warner Arc Lamp Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
LAMP COLORING COMPOUND. 
Webster Chemical Co. 


LAMP GUARDS. 
Greenwood & Daggett Co. 


LAMP HOLDERS. 
Crescent Co. 

LAMPS, INCANDESCENT. 
Banner Elec. Co. 
Bissell Co., F. 
British Thomson-Houston Co. 
Brush Elec’l Engineering Co. 
Central Electric Co. 
Buckeye Electric Co. 
Columbia Inc. Lamp Co. 
Dwyer Machine Co. 

Edison Dec. & Min. Lamp Co. 





Franklin Elec. Mfg. Co. 
General Electric Co. 
General Incandescent Arc Light Co. 
Germania Elec. Lamp Co 
Hall, William Albert. 
Howard Miniature Lamp Co. 
Machado & Roller. 

Missouri American Elec. Co. 
New York & Ohio Co. 
Sawyer-Man Electric Co. 
Shelby Electric Co. 

Standard Electrical Mfg. Co. 
Tipless Lamp Co. 

Wesco Supply Co. 

Western Electric Co. 


LAMPS, MINIATURE. 
American Endoscopic Co. 
Edison Dec. & Min. Lamp Co. 
Howard Miniature Lamp Co. 
Ha — Min. Lamp Co. 

ess Lamp Co. 


LAMPS, VAPOR. 
Hewitt & Co., Cooper. 


LAMP REPLACERS. 
Incan. Electric Lt. Manip Co. 


LATHES. 
Barnes Co., 
Barnes Co., W. F. ” John. 
Garvin Mch. Co. 
Hardinge Bros. 
Niles-Bement-Pond Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 


LETTERS FOR ELECTRIC SIGNS. 
Electric Motor & Equipment Co. 
NEMEN’S TOOLS 
Bissell Co., F. 
omness "Tool Co. 

Klein & Son, Mathias. 
Smith, Hemenway & Co., Corp. 
Standard Tool Co. 
Utica Drop Forge & Tool Co. 


LIGHTNING < ‘smcainameee 
Cook, Frank B. 
D. & W. Fuse Co. 
Garton-Daniels Co. 
Muralt & Co. 
Stanley Elec. Mfg. Co. 
Viaduct Mfg. Co. 
Westinghouse Elec. Mfg. Co. 


LUBRICATORS. 
Crane Co. 
Lunkenheimer Co. 


MACHINERY FOR MAKING 
ELECTRIC LAMPS. 
Dwyer Machine Co. 


MACHINE bh ETC. 
Barnes Co., . 
Barnes Co., W. Fe & John. 
Garvin Mch. Co. 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Standard Tool Co. 
Watson-Stillman Co. 


MAGNETS, LIFTING. 
Electric Controller & Supply Co. 
MARINE ELECTRIC EQUIPMENT. 
Electro-Dynamic Co. 
Kilbourne & Clark Co. 
MAST AR. 
Brady, T. H. 
MEDICAL ie koies 
Pignolet, Louis M. 
Splitdorf, C. F. 
METALS. 
American Platinum Works. 
Baker & Co., Inc, 
Croselmire & Ackor. 
Leslie & Co., A. C. 
Phosphor Bronze Smelting Co. 
METAL POLISH. 
Allen Co., Inc., L. B. 
Hoffman, George W. 
MICA, 
Hall, William Albert. 
Johns. Manville Co., H. W. 
ica Insulator Co. 
Munsell & Co., Eugene. 
Schoonmaker Co., oO. 
Vance, D. T. 
MILLING MACHINES. 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
MINING MACHINERY. 
General Electric Co. 
effre Ps. Co. 
uralt 
Power & Mining Machinery Co. 
MODEL MAKERS. 
Baillard, E. V. 
International Brass & Electric Co., Inc. 
Parsell & Weed. 
MOTOS WLP OtH AND INSULATING 


Standard Paint Co. 
NAME PLATES. 

Becker Eng. 

Hall, William yd 

NIPPERS AND PLYERS. 

Cincinnati Tool Co. 

Smith, Hemenway & Co., Corp. 

Utica Drop Forge & Tool Co. 
NON-MAGNETIC WATCHES. 

Becken, A. C. 


Continued on Page 42. 
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NOZZLES. 
Doble Co., Abner. 
McCullough- Dalzell Crucible Co. 


NU1S. 
International Brass & Elec, Co. 
National Acme Mfg. Co. 


OIL. 
Kellogg & Co., E. H. 


OIL AND GREASE CUPS. 
Bay State Stamping Co. 
Crane Co. 

Lunkenheimer Co. 


OIL FILTERS AND PURIFIERS. 
Burt Mfg. Co. 

OUTLET BOXES. 
Bossert Electric Construction Co. 
Chicago Fuse Wire & Mfg. 
Sarco Company. 

OVERHEAD RAILWAYS. 
United Telpherage Co. 


PACKING. 
enkins Bros. 
ohns-Manville Co. W. 
eerless Rubber Mee Co. 


PAINTS, VARNISHES, ETC. 
Macon-Evans Varnish Co. 
Standard Paint Co. 

Sterling Varnish Co. 


PATENT ATTORNEYS. 
Byrnes & Townsend. 
Dyer & Dyer. 

Goepel & Niles. 
Rosenbaum & Stockbridge. 
Thompson, Edward P. 
Townsend & Decker. 


PHOTOMETERS. 

Dwyer Machine Co. 

Electric Motor & Equipment Co. 
PHOTOMETER STANDARDS. 

Electrical Testing Laboratories. 
PHOSPHOR BRONZE. 

Phosphor Bronze Smelting Co. 
PHOSPHORIZERS. 

McCullough-Dalzell Crucible Co. 
PINIONS. 

New Process Rawhide Co. 
PLATINUM. 

American Platinum Works. 

Baker & Co., Inc 

Croselmire & Ackor. 
PLUGS. 

Paiste Co., H. T. 
PLUMBAGO. 

McCullough-Dalzell Crucible Co. 
POLES, TIES, BRACKETS, PINS, ETC. 

Bissell Co., F. 

Brady, T. 

Kellogg S. B. & Supply Co. 

Lindsley Bros. & Co. 

Phelan, D. W. 

Porter Cedar Co. 

Sand Point Cedar Co. 

Sterling & Son, W. C. 

Strock, S. 

Valentine- Clark Co. 

Worcester Co., A 
PORCELAIN MANUFACTURERS. 

Bellevue Porcelain Works. 

Empire China Works. 

Hartford Faience Co. 

Imperial Porcelain Works. 

Locke Insulator Mfg. Co. 

Pass & Seymour, Inc. 

Sears, H. D. 

Thomas & Sons, R. 

Trenton Porcelain Co. 


POWER, TRANSMISSION MACHIN- 


Case Mfg. Co. 
aie Mfg. Co. 
unter Machine Co., James. 
Link-Belt Engineering Co. 
Mead-Morrison Mfg. Co. 
Muralt & Co. 
Niles-Bement-Pond Co. 
PRESSES, DIES AND SPECIAL MA- 
CHINERY. 
Hunter Machine Co., James. 
Niles-Bement-Pond Co. 
Watson-Stillman Co. 
PULLER SHAFTING, COUPLINGS, 


Hunter Machine Co., James. 
qomse Mfg. Co. 
iles-Bement-Pond Co. 
Smith Co., S. Morgan. 
PUMPS, ELECTRIC. 
Commercial Electric Co. 
Emerson Elec. Mfg. Co. 


Quimby, Wm. E. 
orthington, Henry R. 
PUMPS, OIL. 


Lunkenheimer Co. 
PUMPS, STEAM. 
McGowan es J f> 
Morris Compat ny, I 
Guise, 
orthin btn "Henry R. 
PUMP VALV ES, RUBBER. 
Crosby a Gage & Valve Co. 
PUNCHES AND SHEARS. 
Niles-Bement-Pond Co. 
Pratt & Whitney Co. 
PUSH BUTTONS. 
Edmonstone Ce. 





Sarco Company. 





